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Numbor of owners of e (L por eond of population) ------ SR o 13? égg
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Avarnge sizo of frvignded e oo NN muraesman e PR acres. . T 9%
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GENERATL DESCRIPTION,

In nren of land Drrigated in 1889, Montana was third, coming after Jalifornia and Colorado. This was due
primarily to the lnvge nverage size of treigated farms, 05 acres, for as regards number of irrigators the state is fifth,
Utah and Tdalo, ne woll as the states named, having a greater number.  AS a result of the large average size the
value of lands and of produets was considerably below the average for the whole western United States, by far the
grontor part of the cvop radsed consisting of forage plants,  Over one-half of the arew of the irrigated lands of the
stato was in individund boldings of 160 acres or over in size, while the remaining holdings, what may be known as
smnll fuemy, averaged 56 aeres each, in this respect standing next to Nevada, where the irrigated areas were
Jurgesty The st cost and valne of water rights were relatively low, and also the average first cost of enltivation
per aere, ‘

The wgrienltneal dovelopment of the state, owing to its arid climate, has been governed directly by the relative
p(mi‘(:in'u and altitude of the mountain masses and the yesulting water supply. By the position of the main ranges,
trending in u goneval northerly and southoly direction, long valleys have been formed following the same general
conrse, ns, for oxample, those of the Missomd below the Three Forks and of Smith river on the east of the Belt
range, while other ranges projecting out toward the prairies partially encirele great basin like valleys. The
altitude of the mowntaing determines to wlarge extent the water supply of the lands at their bases, the effect of
altitnde being modifled, however, by the direction of the prevailing winds. Most of the tilled land, as well as the
mujority of the population and the bulk of various industries, is found among the mountains i_n the western half
of tho state.  The broad valleys in which agriculture is practiced ave in few cases less than 4,000 feet in altitude,
tho grenter part of the land now under cultivation being at an elevation of from 4,000. to 5,000 feet.

Taking the aven of thoe state as a whole, i has been ascertained that 49 per cent is nnd,er 5,000 feet above sea
level, 21 per cent from 5,000 to 04,000 feat, 14 per cent from 6,000 to 7,000 .feet,_ 9 per cent‘ from 7 ,OOO'to 8,090 feet,
and 7 por cent over 8,000, This distyibution of altitude must be taken into conyderatwn when dlgcussmg the
agricultural possibilities of the state, for high mountain masses furu'ishin‘g perennial streams are as important to
future development as low lying valleys with a fertile soil and a genial climate. 'Il‘he great problems to be solved
and the doubts as to agriculbural ‘possibilities relate mainly to the vast low lying arveas not broken by lofty

mountaing, ‘ o



10 IRRIGATION.

Maontana is the most northerly state wholly within the arid region, and thl}s Pmb&b}?ri /;mthlnrg,ifz;ll tillmgbs m{t(?
con=ileration, the agricaltural land requires as a whole less water than that of any Othf‘lf & T{ a xl(?lr‘lt,ll 1 _ﬂmd},t
aetilly receive as mueh or more,  In fact, in the northwestern part of ?h.e state crops Lue"o en1 1&1“‘\9(1 ;\ 1].;101}
ir-fi;mf« iy the raintull in ordinary seasons being sufficient for all needs. 1h1s)extreme} (501‘1](;:1 )ma‘,y: )‘e( b.{lx( 3 ?lle 111
the xublunnid vegion,  Even here, however, there ave years of (lrf)ught, as 1889' and leQ, Ww. 1‘(',11’ flgps ﬁ:ubr‘b:m)}h[:
d eomplete failnre, and the necessity of irvigation us 2 means of insurance against loss is appm cn any o_i t u,"
Bottom areas, and even of the benches, when not irvigated yield in fzw.orz‘mble. yea‘ms from‘ 011@-1.1{111 ton m 1 to,}l of
Lty ywear were, this quantify, however, being inereased several fold where irrigation is pr{'l.ctl.ced. ’bon.le 0/1 the stf)-(-,k
ruisers state that Ly raised without the artificial application of water, though less in quantity, is mueh better
fuguality, as Drrigation destroys certain of the valuable native grasses. o

In mny purts of the state the rainfall is usually sufficient to bring the crops ahpost to maturity, and oft(}n
only one watering is required, The grain may be nearly ripe when the dry, hot winds sweep down upon it,
;.r;n"(:‘hing the vegetation and the soil. If water is not then at hand in abundance all f’f the past labor will be a
complete failure, but with the application of water at this critieal period the grain will fill to an zu?undn,l}t harvest,
This oue watering then is as essential to the success of the erops as are the three or four watem-ngs of the move
drid sections, for without it the crops are ruined, Thus, the necessity of irrigation is as great as in statos farther
to the south, althonglh the quantity of water and the time required in applying it may be less.

FLUCTUATIONS OF WATER SUPPLY.

The quantity of water flowing in some of the larger streams of the state has been measured and computations
have heen made of the duily fluctuations, the results Deing given in the descriptions of the counties where the
gangings were made,  From these figures the average monthly fluctnations have been computed, showin g the changes
wideh take place from month to month.  Without water storage or regulation of the annual discharge the valne
of the river is governed largely by the amount of water which flows during the latter part of the crop season,”
that is to suy, the acreage is limited to 4 certain extent by the quantity of water available in July and August
rather thun by the average amount discharged. The pereentage of flow for each month is therefore given in the
table below in connection with the monthly distribution of rain, Comparison should be made with similar results
obtained for vivers in Ldaho,

teducing this matter to the simplest statement, it is seen that in May and June 44.4 per cent of the water wag
disehurged, or uearly one-half the total quantity for the whole year, while in July and August only 13 percentand 7
pet cent, respectively, lowed inthe streams.  Most of this flood water of May and June comes from m elting suow, the
Sprimg rises being due rather to increase of temperature than to divect, precipitation. The mean annual rainfall
for the entire state is about 15 inches, varying greatly, however, with the altitude of the loeality, the high sommits
probubly receiving npward of 30 inches of water, mainly in the form of snow, while the lower plains may receive
1 inches o year or even less,  This amount of rain, if it were precipitated mainly during the winter or distributoed
evenly throughont th(;s year, would be of less value than at present for agricnltural purposes, but fortunately the
;;:z-«:;‘ltur part ‘falls «1}1x~1ng the crop season, as shown by the following table, made by the compilation of records
from the stations of tl.ne signal serviee located in different parts of the State, most of these being, however, in the
alley=.  This table gives the average rainfull for al) years and stativns, the results bein g shown in inches and in
pereentages of the whole,

AVERAGE MONTHLY RAINFALL AND RIVER FLOW 1IN MONTANA,

} [ RANFALL, 7
{ MONTHS, e }gver flo.,
|
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i | -
i The v A e
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? 13,
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December. ..o
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Ievom the preceding table i is seen that the vainda e M . s O1 Ty . : ‘ .
the entive ,\-’vu~1l'. while (\i‘uu% of July and \(311;;‘1[1:111(\\diu‘iillxlllll(}\u(l)i}:fl% (l\n[l?rhd\dllidtim;l ef“i'(l\: On- i ‘l.v.egavge mxg—thx_rd s of
than during any obher season of the year, the (li.ﬂtrilntl‘ﬂ)ﬁ (v)l' fhe "lilllf;.. p Ot B 1)16\"1‘()1‘15 » months, buF greater
/ ; A e v ‘ , - the rainfall by months being on the whole favorable
for ngriculture, llu‘* annuad distribution of the yain is of more than usual interest in connection with the Crops -
ol the consus yoary for ISSE and 1890 were known as years off drought.  Comparing the rainfall as measured for
(:h(: st deeade ad ;-w.\"m'u»ql statious h.\ i\'l(nltilvlnﬂx, 1t is found that for these localities the average is as follows: in
1880 the {otal il,uplrh ol rain was LS inehes; in 1881, 138 inches; 1882, 12.6; 1883, 12.6; 1884, 17.2; 1883, 11.7;
L8861 Ly ISR, Thely 1888, 13,5, and in 1889, 0.5 inches.  The most prominent feature about this record is thé»
great vadnfall off 1884 & yenr when there was an unusual abundance of wafer throughout the west and the rivers
woero extraovdinarily high,  On the other hand, is to be seen the delicient rainfall of 1889, when the rivers shrank
in many instanees far below the level of provious years, These fluctuations in the amount of raingall year by year
are to bo found not ouly in the arid vegion bub thronghout the world, but in dry countries they are more noticeable
from tho fact that all oecnpations wid nd values wree intimately connected with the supply of water,

DEVELOPMENT O IRRIGATION,

Montanw inehudes on the east a portion of the Great Plains region and on the west a part of the continental
divide, the stute extending boyond the madn range of the Rockies to the Bitterroot mountains, on the western
border,  There is thus s wide difference in topography from the serrated peaks and narrow valleys,;wntered by
perennial steenms, fo the broad expanse ol the praivie, whose soil and vegetation are dry and parched during a.
great part of the years The progress ol settloment has been governed by these topographic features. Following
on the hunters and trappors who lirst oxploved. these regions eamo the wandering stock men, who settled on the.
bottom Iands in the valloys of the western part of the state.  The slow natural transition from pastoral industries
to the tilling o tha soll wax soon hroken by discoveries of procions metals among the mountains, and in the rush
o the mines pgriendtaree and stoek vaising became of Hittle velative importance.  The necessity, however, of supplies.
Jor the iining eamps soon enconraged the growth of agricnlture and stimulated it to a development far in excess.
ol thal which woukll have taken place in the ovdinarily slow growth of a {arming community. i

The ease with which water conld bo hrought upon the land and the favorable location of mines, farnishing-
pmarket for the sale off produee, have ceansed western Montana, indirectly becanse of its mountains, to be the
most thickly seltled and well ealtivated part of the state, while the eastern plain or prairie region, with its
almost bowndless extent oft fortile soil and its gread vivers, the Missouri and Yellowstone, is still thinly
setCled,  The wren rvigated Dy Targe canals s comparatively small, and by far the greater part of the irrigation
ol tho stabe i done by means o sl ditehes taken from the rivers each to cover one or two ranches. Deducting
o merengo covored by the fow grent canal systems of the state, it has been found that on an average there is
an independent ditel for gvery 225 aeres of crops, This figure gives some conception of the difficulties to be
enconntorad o abtempting any systematic division of the waters, for in cases of controversy the exact status of
erch of these litHe ditehes must bo aseertained in its relation to the whole water supply and to the claims of all
olher ditebos king water from the smne souree,

Throughout Montung, s wrals, the construetion of the ditehes and irvigating works has been of the most
temporaey elraeter, althongh there are a fow notable canals well planned and built at great expense. Most
of the Drigated aren, howover, s covered by ditehes dug by the farmers without preliminmy survey. Many
even Tive hoon merely plowed out, the water then washing its own channel.  The streams ave diverted into the
head of the ditehes usuadly by temporary obstroetions of brush, logs, rocks, aud earth, replaced &'fter cach
froshot. Th othor easos the bed of the eanal is made so low that the water will flow in without diverting dams.
In some enses, where the fall of the ground iy not sufficiently great to allow of bringing t}m water out of”
tho viver ab all times, the so-called high water ditehes have been built, receiving water only m'mmes of ﬂooc},
the bottom of the diteh boing above the low water lovel of the river. In this way a large quantity of water Is
takon during the spring, and the ground is thoroughly saturated, so t!mt one crop of forage is assured, This
irvigntion s of the most erude charneter, but the resources of the irrigators have not been such that they can

improve upon it ‘ .
MIFLIODS 01 IRRIGATING.

Pho various forgo erops are usnally Hooded; the small grains ave irrigated by systems of litfle furrows, while

corn, potatoes, nnd other vegetables are web by allowing the wa.te}‘ to flow betwee% the hills or 1-)1((3)((1)8 .Inj;‘;hp‘l)lbgllllf;
the water to the soil it is generally the custom to use u stream flowing at the rate of abou‘t, 80 to 100 iner tshmc‘eb,.
or upproximately 2 sesond-fest,  With o less quantity of water & g‘relnter time is Jrequnec(l) in \I\Irate?;ng: o e gl ({}),-
and the strenm travels so slowly from point to point that a large part I lost on the way. On the ot 1161_ an 1:. 3’
attempling to use n mueh grenter amount, the land is badly waspcd in Iplacgs or an exce851 (1))f ‘;ate;pelsﬁg:l:grﬁl'
Hay and mendow lands are irvignted from early spring until lage in the fall. Wh.efpf}, ry(j, fm() k ar. sy_ ri:nd ot‘hejxi
irrigated but onco durlng the season, nnless it iy unusually dry. Potatoes are irvigated once or twice, ¢ )

vegetables may be watered every 10 days or 2 weeks. Oats generally receive two irrigations.



IRRIGATION.

The time required for the irrigation of a field varies with all these detmli%l,' an(} pﬁlh'?sp:n illl(ihn\(‘)r :(L)t](lai 1 Ltflilled(?:ls:
individual peeuliarity stand out more prominently. One man turns out upon 1s"g10u . <‘ )erh; e (({iff Pe,l,lt
procure and Jeaves it even for a day or more at a time. while another whose e.xpeuencfa ta:s 11 ;()(nlf ;1111'\]1\7 . e ok,
or whose seil requires special treatment, carefully conducts the water from point to point, and continually opens or
Joses his small earth dams. e
‘ 1“%’55:‘125:1;1‘1);;116 year during which irrigation is practiced is also accoul}table for son:hle‘('hvvislls‘nﬁ 1;){ J}mt,h‘od.
In general the water is used from the time the rivers begin to I‘lSB.tO the freezing qf the \vatgl‘ in ,.1I(.1 <}4 t. ! n t.l,mo
of flomd, however, some of the irrigators turn all the water possible upon the lughgr .Izmdswm order to satu f'Lte
them and produce au early crop of alfalfa. This is especially the. case W]th t'hose m'lgm‘;mb \]vh() hliWi]O?%y “l‘f:‘
right to an excess of water, for it is essential to employ it at the time it is available, qncl th'ey 191)(? ._ )y _,1“@ aid o
fortunate rains to produce an early erop.  Many of the older farmers who feel secure in their w@m r}gllth do not
employ irrigation until the appearance of the erop shows it to he ab‘solutely neces's'(‘lry. .Othmrs 1}§0 wa;?;er
throughout the year, looding meadow lands, and employing it at various times on the different crops. Thus The
nnmber of waterings ean not be reduced to any definite statement. ‘ ‘ '

Owing to the scarcity of water 1t is customary in many localities to irrigate only a portion of a farm dl.ll‘lllg
any one year, For example, o farmer having 100 acres may use the water only on 50 acres and let~ the remainder
li.:funnw, and the next year use the water on the fallow land of the year before. A greater yield per acre is
cluinsed @ the resnlt of this alternation, This method introduces some confusion m any statistical investigation,
fur. ou the one hand, the farmer has 100 acres under irrigation, and yet, owing to the scareity of water, he is not
able to irrigate more than half of it in any one year, and perhaps in years of drought, as in‘1889, can not produco
i erop on more than one-third ov one-fourth of the total.
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WATER CONTROL.

['p to the present time the control of the water for the greater part of the irrigated area has heen in the
hunds of the irrigators themselves. They have built and now own aund manage the means of distributing tho
water, but there now remain few opportunities for the construction of small ditches, More difficult engineering
feats must be attempted, requiring larger capital, and canals must be built by outside aid. The ditches built by
eorporations are as a rule more expensive than those dug by the farmers, since they usually cover areas more
difficult of access. The first cost of water is thus greater, and tlie annual cbarge for bringing water to the land
must necessarily be larger than that estimated as the present average cost. The charges of water companies
runge from 21 to %250 per year per acre, while the farmers estimate that on an average the annual cost to thoem
is only 95 cents per acre, This charge of the water company is usually a burden to the irrigator, and he is
inelined to look nupon eanal companies in general as extortioners and the rates asked as exorbitant, although as a
matter of fuct these may not yield a fair interest on the investment,

Some of the Iarger irrigatidn schemes have been of a decidedly speculative cliaracter, being stocked for a
targe sum with only & small amount actnally paid m or expended on work. A claim is usually filed for all the
waﬁtvr i the river, the amounnt being often in excess of the total discharge of the stream, the object appavently
beiug to sell the franchises of the company at an early stage to other parties or to dispose of the stock,  The
present condition of irrigation development and of the eontrolof the waters of the state is by no means satisfactory
to the farmers, and most of the‘m' look forward to improvements in methods of irvigation and in legislation, As
{hr— matter now SF;lll(iS. thg additional area annually brought under irrigation is rapidly inereasing, in spite of the
el waterad i sich fears a5 1550 40 500 On e ot b o o . O LAl can b
o prinx'lright e e B exﬁmt " th‘e n ofiainql o roani( 1Tle,o der set'tlers,tlu')so w}'m leggmlly should
rights the qum' comers are taking water at points f-u'tiert up %:1]1) D;‘ o Compl_iun that i ’splte of thelr leigml
and that by this rapid em‘fr(mchmf;t they them%el\;estqrel 'l o mviomn, where [t can be diverted more oasily,

¥ thiy ki *ut they S are heing brought almost to the verge of famine, They «
no longer obtain water in times of searcity, and consequently
raneh higher up the stream one or more old ranches must suffer.

‘ On the other hand, those who have come into the conntry at a later date and whb have pushed farther t
rivers, who have made for themselves homes and have invested all their capital aﬁd ]-1b1()t‘ki1i‘i (L:),LGI Oupl ,,1;0
lunds, ussert that the owners of prior rights have 10 consideration for others: that ‘these :)1(1 3 *ttl' 1}%;1"111‘?} L— 1#}1?:‘
van, take all the water in the stream regardless of others, and often use i;; czu*elessl;f or eszn (:fis\;(; lljfl “3::161\(?

« ‘, g

‘chem are in want; or that during the drought of summer it is useless to let the water run in the bed of the
stream be)unl:i their own ditches, as before the slender stream can reach the heads of the ditehos farther :
valley the entire amount either sinks or is evaporated, an v o8 further down tho

d therefore, since the i i
M t N~ s PR .
benefited, those who can use the water should be allowed to do 50 ’ e of prior vights can not be

~ These complaints form the two extremes, and between them ar
and wrong involved. The consequence is that during every
proper distribution of the water. Resort to the ordinary co

an
their lands have little value, and for every now

_are innumerable cases with every shade of right
If‘t*fl(’d of drought there are conflicts arising over the
urts of law often yields but little satisfaction, for the

- e
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delays appear interminable, and even when a decision is reached, yet not being based npon actual and continuous
1’ne:Lsurem.euts of the water available and on other engineering details, it is often of little practical value, from the
fact'; than in many instances more water is awarded than actually exists, or new circumstances may hu,ve arisen
entirely obviating the peints passed upon. The great necessity is felt for immediate definite jud‘gments based
upon an accurate knowledge of the amount of water available and the demands upon it. Great interest is felt in
the practical operations of the Wyoming laws in this matter.

. ARTESIAN WELLS.

The principal group of flowing wells in the state are those in the vieinity of Miles city, Custer ecounty. These
are from 180 to 600 feet in depth, the largest amount of water being obtained, it is stated, about 170 feet below
the surface. . Several of the deep wells in this vieinity do not flow, but water is raised to the surface by means of
windmills. Flowing wells are also found not far from Albright, 35 miles west of Miles city. The wells discharge
from & to 200 gallons a minute of water suitable for honsehold purposes and for cattle. Little if any is used
for irvigation, as the quantity from most of the wells is very small. In one or two instances it is reported
that the flow has diminished since the well was completed. At Billings, in Yellowstone county, a well abont 1,000
feet; deop has been drilled, but flowing water was not obtained.

At Dillon, in Beaverhead county, a well has been drilled to the depth of 470 feet, penctrating gravel of a
thickness of 250 feet, and below this alternations of clay, sand, and gravel. Several of these latter layers were
charged with water, and when drilling ceased the water had risen to within 15 feet of the surface of the ground.
This well was made in 1886, at a cost of $1,750.,

North of . Helena, in Lewis and Clarke eounty, a well was drilled to the depth of 521 feet, at a cost of $:3,1:30,
but without stccess so far as flowing water was concerned.  Water is now pumped by means of a windmill, which,
it is estimated, will irrigate an acre of ground. Amnother well, in Helena, was drilled to the depth of 1,000 feet.
This well also does not flow, but water was found at 160 feet from the surface. In Cascade county, near Great
Talls, are several deep wells, One of these, at a depth of 160 feet, is veported to discharge at the rate of 6 gallons
per minute. :
CONDITION OF IRRIGATION IN EACH COUNTY.

NUMBER OF IRRIGATORS, AREA IRRIGATED, FARMS, AND CROPS IN EACH COUNTY IN MONTANA IN 1830
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' 387! 8.2 51 7.05 | 2,720,000 & 152,430 135
Madism ..evieenon- 345" 30, 3})9 jEng} : ﬁ %5 : 2‘1) %.3 L i; 4::180, (())Uu i 053 930 0.8
Meagher . Lo o200 39,324 | oI Shis wdo | ansmeo00 b 3 0,14
N issouia. AT SRl | sml seniol 16 .55
Dok .- a0\ T g | Som mEL RR hwen e Loz
Silyorbow.. ... i Snn !l eess| 6.97 || 1,987,200 51y .65 -
Yellowstono . 144 | 13,180 215 1 .41 | B | | . .

« Includes owned and hired farms, nssuming one farmer to pael.
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Bighole on September 3, 1889, at Melrose, was only 60 second-feet.” Along th‘ls river and lt§ ‘vqliloufnt;l‘?.uf‘?:l%_
are many stock ranches where hay is raised, but in general the altitade is too great for t(;thermztxgll;l; o ﬁcll(%s ﬁ:ﬁ
the hay great quantities of water are useﬂ. (()lxltlxilfxrnyh‘l'ar(lrillfj ‘1:; :ﬁc 5;51;0;121105; 2(1)1 ;1};111] d,fh\g (wz{,ter i its \(vn,y
let it run for two days-ur more af one P.lact,fln ‘Ul change : d. By watering the beneh land at frequent
to various portions of the field according to the slope of the ground. y wat g Cplowing.  Alone the
intervals for a period of about three years, good bhay land is made w1jchout seedwg 0‘1 1{ OWt 8-“ t“( g | :3
Beaverhead river is a succession of valleys, with broad fertile lands, but 'mth an excgechygly (b{!i}lf y \,\ a c; supllé ¥
The uppermost and most southern of these valleys, known aquentennml vaIIey,Ahes in ‘1\’.[(1(11‘50111(‘()}}11 y : 1?
about 40 wiles long by 2 to 3 miles wide. From this valley Redrock creek flows thl:ough & ‘S]I()lt ANYON AN
enters Redrock valley, about 25 wiles long and 2.5 miles wide. North of this comes in turn I azwgr‘l}qeu'l vz?ll_ey.
The erevk has been ganged at a point near Redrock, and from these 1116218111“0111@11PS conlputvzmt.}ons of .the
discharge for 1890 have been made, showing an average flow for the year of 148 second-feet, the minimum l)eln_g‘
40 second-feet and the waximuom 675 second-teet, . ‘ .

On April 10, 1890, when Redrock creek should bave been carrying a considerable volume of water, it was
almost dry at 2 point G miles ubove Redrock, while below a number of springs added a small amount l;o. the stream.
At the xame time the Horse Praivie and Grasshopper creeks were flowing a small volume, S}l'ﬂim(.‘.}m t()‘add
appreciably té the discharge of the Beaverhead. The upper valleys of these and' gther tributavies of the
Deaverhead are in general broad, situated at comparatively low elevations, and containing an amount of ura}ﬂo
Bamed 80 great thut there is some question whether the whole area can be irrigated even by storiug the water,
ore especially as the water duty in these valleys is very low on account of the open character of the soil. _

The prineipal towns of the county are along the Beaverhead river, which is formed by the junction of Redrock
and Horse Prairie creeks,  Along the valleys are many ranches, and although but a small proportion of the land is
under erop, yet already there is often a general loss from lack of water, On September 9, 1889, this stream, ab
Dilton. wus flowing ut the rate of 75 second-feet. There is an ample supply for the present acreage during the
spring and early summer, at the time when' the crops need little or no irrigation, but later in the season, when
the Tong continned dry weather prevails and the crops are withering, the streams diminish so that there is not
sufficient water for all clatmants, as may be inferred by the above measurement, At such times the absence of
effivient regulution ereates endless litigation and consequent poverty and distress among the farmers, many of
whom mortgage their farms in order to raise money to defend their water rights, without which their land is
vitlueless, Iu the higher valleys alfalfa is reported to be unsuceessful, but timothy, redtop, and other g PASSOS, 08
wiell is white clover, outs, wheat, and potatoes, are profitably cultivated.

CASCADE COUNTY s comparatively small, Iying along the Missowri river a little to the northeast of the center
of the stute, und including the lower part of the valley of the Suu river. These rivers flow through broad, high
plains or “hench lands,” into which they have cut comparatively narrow valleys, which, however, widen in places
to u breadth of =everal miles, Southeast of the Missowi river the county extends to the peaks of the Big Bolt
awd Little Belt mountains, and thus contains many streams convenient for irvigating parposes,  The greater part of
the frrigation in the county is accomplished from these small streams, the use of the waters of the Missouri river
uot heing always practicable or successful, A small amount of land is cultivated by water from this great river,
ardd this arvea could be inereased enormously by the construction of a large, well planned irvigating canal, The
lower lands along the Missour are overflowed usually in June, and some hay is raised by natural irvigation.

On the bottom lands thronghout this county there is usnally sufficient moisture to cause grain and vegetables
o sprout and :.nt:‘xiu (u.»n;\‘-id(*ralﬂe size, but the latter part of July ig generally hot and dry,‘:l\ud all erops thon
:'(:qxfzvm the m«txt%cl:ﬁ applu::xti@ of water at lfaast once, A'long the foot of the Belt mountaing the (50(1]11;1’37 i
broken, but the swall, narrow hottoms are cultivated by taking the water from the springs or small streams, The

principal agricultural arcas of the county are in Chestuut valley, a broad opening along the E&out-heusteru side of

the Missouri, extending down to Smith river, and in the valley of Sun river. The amount of water in this lattoer
stream hus been measured at a point about 18 miles above the town of Augusta, being thus above irrige .till"“
ditches. Gaugings were bhegun on August 3, 1889, and continned through 1890 th’e results showing an wemn‘:;
discharge of 715 second-feet for 1890, the minimmn being 160 second-feet and the, maximugm 4 ()S“~ e, :l £ ft t 1 -
a slrainage area of 1,175 square miles, o pomceh from

B |
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DISCHARGE OF SUN RIVER ABOVE AUGUSTA, MONTANA.

(Drginagu areq, 1,170 square miles.)

DISCHARGE IN SECOND-FERT. RUN-OFF. ; “ DISCHARGE IN SECOND-FEET. ) RUN-OFF,

S _ 1 e

MONTHS. . . I}Igﬁzlhi?lll‘ ! Second- & MONTHS. ‘ ‘ ‘ 3:55;‘:1131?; ' | Beeonds
Maxi- Mini- Mean. || fere-feet. | Depth in - feet per ! Maxi- Mini- L acrefeet.  Depth in. feet per

mim. mum. inches.  square | . mum. mum e g | inches, .ﬁ.luém

; mile. ! ! ‘ : mile,

1889. ! i | 1890. !
i ‘ i ‘ :

August5 todl. .. 221 200 213 13, 100 0.9 G.18 JAMUALY ceereisiiioaans Lo ‘ a1i i 10,760 ; w17 0.15
September. . 260 200 214 12,733 0,20 0,18 ' February .......i.. L alis ¢ 9,712 .15 0.15
October.. .. . 200 200 200 12,300 0.2 0.17 © March. ... . | alis | 10,760 017 6.15
November ....... 200 180 191 11, 2064 0,18 0,16 1. DB ! 160 g7l l 22, 074 | 0.95 4,51
Decemnbor o evvenlvereocoaoaianan, 175 0,762 | ¢ 0.17 0.15 i 4,085 0 19000 2804 0 172,446, 295 2,58
; i 4000 LA wus2 o 188,00 223 Loy
i ; 2,440 a0 wel, SRIBL. 094 oL
i i 150 M3 Wl AL 0.08 .19
. : l* 465 46 booasossn 099 .26
i [l October....oon 480 24 RN R .47
‘“ November . 490 975 ; 19, 160 ‘ 0.1 058
i p December.. ..... 440 * 244 i 16,420 | .95 .53
$ '\’ Perannum... 4,085 ‘ 100 TG, 5,08 . miS 060

a Estimated.

There are several large canals in the Sun river valley, of which the two following may be mentioned: the Sun
river diteh takes water from the north side of the Sun river 2 miles above the town of the same name. The diteh
is 14 miles long by about 8 feet wide, and it cost approximately $14,000. Itisowned by an association of vanchmen,
who claim to have a supply ample for all their needs. The annual cost of the water is about 25 cents per acre,
The Crown Butte canal takes water from the south side of the Sun river and carries it casterly for about 22 miles.
The average width is 19 feet, depth 3.5 feet, and discharge. about 200 second-feet, and its cost was about 60,000,
It is proposed to construet a system of reservoirs sufficient to supply water during times of scareity. In the
Chestnut valley a canal has been built taking water out on the east side of the Missouri, but it is reported that ou
account of engineering defects this canalisnot entirely suceessful in delivering a sufficient supply of water, although
the amount in the river is many times what is required.

CHOTEAU COUNTY embraces an immense area of elevated plains adjoining the British possessions. It extends
from the continental divide eastward over the high plains along and across the Missouri river to Dawson county
on the east. Numerous streams issue from the high mountains forming the western horder of the county and flow
in deep channels easterly down the slope of the plains to join the Missouri. The prineipal of these rivers are the
Marias, Teton, and Sun, the last named forming for a portion of its course the southern boundary of the county.
The Missouri river flows into the county from (aseade county on the south, and then pursues a general casterly
course. This river, as well as it tributavies, has cut deep into the plain, so that Fhe stre:}ms now ﬂox\: at a depth
of several hundred feet below the surface of the country, rendering it exceedingly difficult, if not impossible, to take
the water from the main streams ont upon the bordering bench lands. ),Iilk river flows easterly through tie
northern part of the county, receiving waters from the hills and the high ‘1)1311'15‘ or ben(-l{ limd.s near ‘the border
between the United States and the British possessions, and finally emptyplg 1.n.tu the Missouri river in Dawson
county. Between Milk river an d the Missouri are short ranges (?f mountains rising 2,00(')- fee"n or ‘more ab« »}’e tfhe
plains, The streams flowing in all directions from these meuntains have alveady been used to a small extent for
u“g"]ﬁ:gng:eueml altitude of the county is from 3,000 to 4,000 feet, the plains rising rapidly on ;‘q)pr();y:llirxg the
hing an elevation of nearly 5,000 feet. Cattle range over these great tracts of gently

mountaing, and finally reac - o T e s D
‘rolling land, finding. an abundance of summer feed, for in most years there is sufficient rainfall to insure good

forace, and occasionally even to mature a crop of cereals. Without irrigation, however, no ¢rop 18 gafe in this
. by g PRI .

2 o Armi 3 i tel‘ .
v and attempts at dry farming result in disaster. ) = o -
county, and ¢ PR ‘1317]y inhabited, the principal towns being along the Missouri river from Great Falls to

The county is very thi . . : 10 a1
. ar sivers. The northern part of the county has until lately been hield as an
Fort Benton or on the Sun and Teton rivers P taken up. In the Milk River

Tndian reservation, and this immense body of agricultmjal land is being I't;}:lf}ly e D s xeported to b 3
v‘alley especially the fartile lands now thrown open oif‘er 11}(?ucemellts to sett LI‘.;.' 1is 1;7 . "yn;)t sgfﬁcient e
miles or more in width, and to possess large areas of rich soil. The water Sﬂfl.)l) 1;\ 1; prlo a ‘yA e basin
present eircunstances for the irrigation of more tl'um a smarlll percentagegh t ;J'tt‘;m ,fT;lC;ft er the parﬁ' SP;';UE'
of o river enbraces but a relatively small area of high mountains and furntsies "R AR S Bl
freshets, the river becoming almost insignificant in size. At times it is a great torrent ov g y

appears as an inland lake many miles in width.
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On the head waters of the Marias river a little irrigation is practiced, and along the‘ Tetoz é‘i’vi?ﬁetoxf'ﬁ?tf?l?f
of this nearly every ranch has an irvigating ditel, all the water being claimed. A l'neasmemen e 1(11th 7] ggg
wuter in this stream at Choteau, where the area drained is about 900 square miles, showed on 11,,  st 7, 1889,

T o frpioatinge sv jected and a canal partly coustructed to take
only 26 second feet. A large irrigating system has been projec it is praposed to cover almost
water from this river, und by the use of various storage basins, notably Benton %ake, it is proposec " cover a m‘“f’
incredible areas of rich table lands.  Along the Sun river, which separates this cou}nty from Ifewl.s m‘ul (.)lu}]‘:e
county and then flows through Cascade county, are several large canals which furnish water .Lo‘l.n,ndh_‘ lymg I‘Il
these ‘(:(‘nmtivs, but the unregulated flow of the river is not sufficient to fill all these canals during the latter part

“the summer and storage systems are projected. . v )
" “:m,m of the Miss(m:i ri{wer are a mllmbjer of streams which flow from the Highwood and Little Belt 1)‘1()1‘1ntu;.ms
to the south.  Along all of these streams irrigation has been developed and as much Jand brought under irvigation
as ean be supplied in favorable years. In the dronght of 1889 and 1890, when the streams were 1‘0\\', large awruu g;eg
of erops were destroyed, and the farmers report that the value of the erops lost would lave pzufl 1:()1“ stu.rn go systems
on iy of these streams,  Along the Missouri, at various- points where the land is too high for irrigation hy
ditehes, it has been proposed to lift water by means of pumps driven by windmillls or other means.

CUSTER COUNTY is in the southeastern corner of Montana, adjacent to the Dakotas and Wyoming. On the
northwest it extends across the Yellowstone river and to or even over the divide between the drainage of that
stream and of the Missouri river, thus including immense tracts of nearly level plains. The general altitude of the
agrienftural lands is from 2,200 to 4,000 feet, and the temperature is fayorable for waturing the cereals, Stock
raising is the prineipal industry, although the large extent of arable lands and the generally favorable charnetoer
of the water supply promise a great development of agriculture in the future.

The county as a whole Lies in the Great Plains region, the nearest large mountains being the Bighorn ran oe
to the sonthwest in Wyoming, aud next to these in importance the Black Hills, which lie to the southeast, muinly
in South Dukota,  Streams from these mountains enter the county on the southern border, the prineipal of these
being the Tongue, Powder, and Little Missouri rivers. The first named, rising in the high mountaing and flowin g
but a short distance before entering the county, furnishes the best perenunial supply of water. A nnmber of canals
or ditehes have heeu built, the most notable being the canal above Miles city. The bottom lands along the stronms
are in general narrow and so irvegular that lon g ditches are almost impracticable. The discharge of Tonguo river
ou Ocvtober 6, 1889, was 200 secoud-feet, the area drained being 3,785 square miles. ‘

I the valley of the Rosebud, west of the Tongue river, the summer water supply is not sufficient to fill the ditelies
already constructed, sinee this stream does not rise in the high mountains. In the valleys east of the Powder
river the water sapply is irregular, and is in general insufficient doring the Iatter part of the erop season, for on
uecount of the distance from the mountains much of the water disappears before entering the county from the
south.  Along the Little Missouri, farther to the east, the sapply is even more seanty, this viver vising in the
Black Hills, the altitude of which is not sufticient to canse the water to flow perennially, This valloy is thinly
settled, and there may be said to be no irrigation carvied on at present, the high banks of the stremm and tha
irregulurity of the water supply rendering canal construetion expensive and a matter to he entered npoy with
great cure. There are excellent storage facilities, and the large extent of arable land and the possibilitios of
holding flood warer will tempt capitalists to construct efficient irrigating systems,

On both sides of the Yellowstone river in the northern part of the county and along the tribntarios ontoving
from the north aud south are extensive tracts of fertile land adapted for agriculture in every respect save that of
moisture. This land is at present used principally for grazing, since Crops can not be raised upon it with any
certainty without irrigation. There is an ample supply of water in the Yellowstone river, and at many points the
full of the river is sufficient to allow canals to be taken out, covering long stretches of bottom lm'ld.l The groat
expense involved has np to the Present time deterred the inhabitants and owners of arable land 1 -
cavals, Irrigation is carried od in g very smalil way by utilizing the little streams enter
zﬁiderx and by damming the ravines and holding vain water for short periods. In the valley of the Rosebud and
farther down alony the Yellowstone, where ditches are tog costly for private enterprise Stleam pumps have been
tried and are reported to be successtul in raising water snfficient for small areas, Work (,)f this ch.m\a,;gltér, lll(i\\rtsir;\1"
?{:\:A“ji, ,?ﬁg;.ff:m‘d on for a length of time sufficient to demonstrate the financial Success of agriculture 1’111(101,_‘

2y " 2T et ey e ale P * .

Mm:{; t:::;lq{;zz: :!1;3: ;l}dmt :,a;ln.}le;sv‘f;(un) ttl};}e)& el‘lo_\vstone‘miil ’Ij‘ong@ rivers a great p.a,rt of the l_ow lands along these
3 € ed, bat i Wil 110t be possible to cover in this way all the fertile lands, since the areater pavt

of these lie too high. Some of this latter land can be irrigated by means of storage systems in ¢ 1 ol 14 o J
or billy eanntry, and in a few instances small storage reservoirs have already been huilt S )lvl ‘{m. nfl;}m “.),ng
extent artesian wells are nsed to irrigate gardens and trees in the lower lands. The M.iles l(j;:;‘gsl 1;1}; 0 i:l {‘ wall
constraeted is the largess irrigation enferprise in this county, It is to take wa,tef trom .th % . .L : llm('m ‘)m“{a"
earry it down on the east side of the stream to within about 2 miles of the Yellowstone wl or e' ohane 11V(31 and
the general course of that stream, Twenty miles have been built, and the total ley th (’)f ﬂ]mg.it tvur:ns and follows
will be 28 miles. The width is 10 feet, the carrying capacity about 60 second g 81 o he diteh when completed
cond-teet, and the cost reported upward

rom building
ing the valleys from the
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of $100,000. The water in the Tongue river is to be raised by a pe

rmanent dam 320 feet in length to a height 7
feet above low water. , g ght 7

DAWSON COUNTY is in the northeastern corner of Montana, adjoining the Dominion of Canada on the north
and the state of North Dakota on the east. The two counties of Custer and Dawson oceupy the entire eastern end
of the state of Montana, and are similar in many respects, both lying within the Great Plains region, and their
surface in a general way being level. The Missouri river, which crosses the county trom west to east, and the
Yellowstone, which flows through the sontheastern corner, as well as the tributaries ;)t' both of these streéms. have
carved channels below the general level of the country, so that the surface of the plain, although at a distance
apparently level or but slightly undulating, is in reality ofteu rough and broken.

The soil is very fertile, but there is not sufficient rainfall to support grains and vegetables in all seasons.
Occasionally small crops of corn, millet, potatoes, and vegetables are obtained without irrigation, especially in the
narrow bottom lands along the perennial streams, but these crops can not be depended upon. The greater part of
the arable land les so high that river water can not be taken out upon it, but there are narrow strips of bottumn
land, especially along the Yellowstone, as in Custer county, to which canals can be built. This river and the
Missouri furnish an ample supply of water at all times, the discharge of each probably not falling below 5,600
second-feet. The small streams generally become dry during the summer.

What little irvigation is done in this county is carried on by water from spriugs, since it has heen found ton
expensive, with the limited means of the present inhabitants, to take water from the large pereunial rivers, A
larger acreage could be irrigated by individuals by the construction of small storage reservoirs, but comprehensive
jrrigation systems can ouly be entered upon by organizations having ample capital. The principal industry is
grazing, the greater part of the grain and other farm produce needed by the inhabitants being brought in from
other localities. The setilements are mainly in the eastern end of the county along the Yellowstoue, where the
altitude is 2,000 feet or upward.

DEERLODGE COUNTY is in western Montana, west of the continental divide, and thus includes a portion of the
headwaters of tributaries of Clarke fork of the Columbia. Mining is the principal industry, although agriculture
ig of rapidly growing importance, as the mining towns furnish good markets for all products. Nothing, liowever,
can be raised without irrigation, and, as in other places where two classes of industry both depend for their
success upon the use of water the supply of which is limited, there is often friction between the irrigator and the
miner or mill owner. The farmers assert that the powerful corporations needing water for their mills or mines take
it in spite of prior rights, or load the streams with débris, filling the ditches or ruining the land, and that it i
impossible to secure redress. ) , .

The prineipal agricultural land is in the Deerlodge valley, lying at an altitude of from 4.,3()({ to 5,000 feet, .tlus
ralley Deing among the richest and best developed valleys in Montana. It is in all ab‘outv 40 nu?es lufjg and from
1 mile to 5 miles wide, having a rich apd highly productive soil, but one which contains, _espetimlly in t!le lower
lands, considerable alkali, requiring a very careful use of the water to prevent the formation ot au alkaline cmfst
upon the surface. Deerlodge creek, which rises in Silverbow county, runs northerly through tl}ls va}ley, :u..ul 1Fs
waters are diverted, especially near the head, by many irrigating ditches. The larger part of the irrigation is
done by water from-creeks which flow into the Deerlodge valley both from the east and the west. Along each
of thesé streams many ditehes arve taken out, each ditch supplying water for one or two ranches. In nearly every
instance the irrigators state that there is often scarcity of water. They also‘ state that at the head of many of "che
creeks ave small lakes, which probably can be inereased in area fmd cap:?c{ty, and there are also ba.ﬁnm needing
only the construction of short dams to be converted into reservoirs. Tndividuals have already demonstrated the
success of storage for irrigation, and there is now a demand for some gene "ul sysjcem. o

Besides the Deerlodge valley, there are several others of importa;nce m'agrlculturg or stock ralsmg:. To the
west is Flint Creek valley, in which, besides mining, stock raising 1s an 1u1p01‘tauft. 111(113%'?1-.3'1; th;: }I]lf)at n(t):lable
crops being those raised for forage. The water is gaid to Le all appropriated, nope bmfx‘lg\: av :u;fi leec;; th :; " ;r;y
unléss possibly by storage. Toward the northern .part of the county, on both suievs (f). t{ ev];f a Icsr1 e‘k ?nt e :
Blackfbot, are thousands ol acres of good land-wmhqut water. The water suppA 1‘ o : lie I%r : f:l(; a,'l)]% 11:) o fi'l é
butb expensive canals will be required in order to use it tq thg b(.ast advantage. 'ongb Ies: 8 ;ei s o ;u Cce{,s sful
Little Blackfoot, which joins Deerlodge creek, are extensive 11~1-1gat('3d areas, fgrnung e n.,,‘ ex' 5; T :lon o,

i g t of the markets afforded hy mining settlements. The Little Bl_ackfoot ‘vallffy is over 2 miles long
A stensive areas of fine land, the soil of which is a rich sandy loam, hay,
The Little Blackfoot river in the latter part of April, 1890, when in

a mile or more in width, containing e
however, being at present thOe princilp?l (;rop.
Hoc a8 carrying about 150 second-ieet. . .
ﬂo"dﬁl‘;;;;? ?;U;TY liés nearly in the center of Montana, being between tl{e MiSS.‘OIlI‘I and Yellz;wstc:lnfs r‘llveirs,
although not bordering upon either of them. The county extend§ from the plmr‘ls re%;lon (;‘n th(f, ez;‘: V’O?-;m;“;o mt zz
on the west a part of the first ranges of the Rocky mountains. Its }ocatloll,_ erefore, Is e e ent
development of agriculture by irrigation, since it contains extensive tra.ch of f"armmg land lm}nezl ‘1?1 ely a J::l ot
to elevatea catch:;;ent areas. The county is divided into two topographic basins, that of the Judith river o
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1] |
' melting snow from the lofty
: Mf the tributaries of the Musselshell on the south and east. The melting ' ‘
portivwest and that of the b e ich fi ite i the other of these two drainage systems,
ranges gives rise to many swall streams, which finally unite into onle or e oche. onsh of it
LCLEE A R R o 5 i e 3 arge number 3 ; @d
- . arativelv wo atered, containing as it does a larg QeKs, : : A
FThe connty is comparatively well wa s ge ois and fivw” i on
* hils md‘&« I -Lplvlus'vd for irrigation. There are thus many small ditches owned by individuals a , if any,
SE LY § B9 Lac b N ; 4. ‘
corporations or associations of irrigators. ‘ . . - ’ lomes of wlhicl: i
» I.phu drainage basin of the Judith river is partially surrounded by high mounta111§, upmfl] th(: Ls 1~{)::; orm(1 o 1y
excellent xumm’:ﬂr grazing, Ranclinen have taken up a great part of the land fmlo.l;g [151 § rlm,.mm: ‘11 < ]i{-tm
23 K It batt - i * R ) . . Y e et : Y\ & ol y of 1e far ‘/‘Sv P 1
; irrivati shes for the purpose of raising winter feed. The major '
vonstrueted small irvipating ditehes for t ] g ’ lionts, _Grentor aconomy of
3 (i s were built i :heapest possible manner as temporary expedients. Grea SCON
meats aud the ditehes were built in the ¢ : el seonomy o
i < C a namber of these small
j ai ; 'onstraction of one well made canal to take the place of ¢
water woulld be uttained by the construction ¢ ) . : . ofa nmbe N
ditches,  Already on many of the tributaries of the Judith river more ditches have been (.onstru(,?egl than i(u b
' ’ - ‘ o i 1r1] O o o S0 — 2
supplivd with water during a part of the crop season, and thus the irrigators on the low er par ts of i(ls%{, s. 12&;1]“;
buve been unable to obtain sutticient water to save their crops. The discharge of the Judith ;1vc1 itse 1( uilnm he
sumntger is very smwall, from the fact that many of the mountain streams are evaporated from the san y channels

sr are entirelv used in irrieation. ) . ) ,

" m;;;:x‘::l“il.-:‘ i‘tx;; l»jile; br:ught under cultivation by new settlers, altlfough'tlle wat'er‘rights of the old@ 111}15}})“1.‘(351?1}3?
remain uuprotected, and apparently a condition of affairs will ensne in which the irrigator at‘j .the hez“lA(Al \Y‘a,tm.s \\1
b the only one who can be sure of his crops. The snow melts rapidly on tl}e lgwer summits and flows away ”m
May and June, the streams becoming very small in July and August, so that it will bg necessary to stor'o,bthel\mLm'
which is uot needed in the spring for a few weeks only. During years of unusunal rainfall 91‘01)5: are }ms.ed in the
Huwdith busin without irvigation.  For example, in 1887 and 1888 large crops of cereals were raised in o few IllStz;l:ll(!GS‘
in thix wanuer,  In 1884, however, nearly all the crops on unirrigated land were lost, and owing to the scarcity of
Water in the streams t[xu}'icld o lands under ditch was in many cases small. In 1890 also the snows were light;
amd the results were disappointing.  Many of the ranches were taken up originally after years of abundant rainfall,
when the old grass wus thick and heavy, and there was every indication that crops could be raised without the
artiticial upplication of water. Along the streams which flow east into the Musselshell the conditions are in most
respects similar to those prevailing in the Judith basin. Ranches are scattered along the streams, and small
ditehes have been taken out by the respective owners.  There ig apparently plenty of water near the foot of the
muntains, aml at those points grain occasionally matures without irrigation, Farther down the stream, however,
there is often not sufficient water for one-half of the ditchres constructed. :

(FALLATIN COUNTY is in southern Montana and covers the drainage basin of the Gallatin river from its
head waters in the Yellowstone national park. The county is long and narrow, stretching from the continental
divide northerly to the Missonrd river, along whicl it extends for nearly 10 miles. It thus includes in its northern
end the Gallatin valley, which at the present time is probably the finest area of agricultural land in the state,
Thix valley, the altitude of which ranges from 4,000 to 5,000 feet, is bounded on the east by the Gallatin and Brid gor
ranyes, from which How numerous streams to form fhe East Gallatin river. The main stream, or West ¢ allatin,
traverses the valley, as also does the Madison farther to the west, These, uniting with the Jefferson, which comes
in from the sonthwest, form the Missouri, the junction being kuown as the Three Forks,

Irrigating ditches and canals are taken from all these streams and also from their tributaries, the water supply
being excellent.  The smaller streams offer especial facilities for the construction of ditehes by individual farhers,
80 thut agriculture has progressed rapidly and successfully alon g their valleys. In the Gallatin valley itself, and
upon the beueh hinds to the west, the large extent of comparatively level land and the abundant perennial supply
of water in the rivers offer inducements for the coustruction of large irvigating systems. Inspiteof the mag‘niﬁcént;
resourees of the county, development has not been ip all instances satisfactory, from the fact that it has not heen
gaverned by efficient and systematie regulations, The first settlers claim that they are being deprived of water
by persons who have no legal right to it, but who by their location near the sources of supply are able to readily
secure the low of the stream, while, on the other hand, the owners of secondary rights, who are generally in the
majority, accuse the old settlers of taking wmore than a proper share of the water and empldying it in a ;v&steful
ma"m‘ner. ’ Among t.he fnn'thills in seasons when the ground is kept moist by snow, excellent crops of winter wheat
are oseasionally raised withont irrigation, but crops planted in the spring are not successfal in this' way, except in
fr%;:i;ﬁl .;f; ;:gxg :: tfzsno:;ll ;;fl;é:e?ls «rn:rL It‘lt:af tl?:ve;z fgm-g]ildstaloug the rdiYEI." Wl}ere the sgi} is kept moist by seepage.
finel that the be feﬂultq ar6 obtuti d‘bs: lé:ti 13: ar withou @pg&remﬁ lminution of fertqmy,_ although some farmers

L e § A ng the fields lie fallow occasionally, as thig kills many of the. weeds
aml inereases the subsequent cTon, ) K

Along the streams which flow into the Bast Gallatin river are no large canals or corporations sellin g water, and
the dm:has are mainly controlled by individuals. [n many cases the whole of the water is claimed m;d in ‘t;]
drought of 1859 and 1890 large areas of crops were lost, The necessity of reservoiring some of the 51'117’1)Ius lxgq‘rég
:;;% f}?t arz? sex’féml projects were organized fop the purpose of building storage works. The water supply f(r"oJm

e West Gallatin, however, was large, and the necessity of water storage along that stream has not been
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Eleventh Census of the United States.

VIEW OF VALLEY AND BENCH LANDS ALONG WEST GALLATIN RIVER, GALLATIN COUNTY, MONTANA.
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apparent. Measurements of the discharge of West Gallatin river were made at a point (¢) in the mouth of the
canyon a few hundred feet below Spanish creels, this being about 20 miles southwesterlv from Bozmu:m

aIn tho dingram thoe (1iaduu'rvu Iur 188{) ig 1s ldwuhsd b
v thv lvrhter broken line tlnt for 1800 By the 11'-1 tur o g
line, and that for 1802 by the heavier continnous line. The results obtained are k;llown in the table flllll)\\r‘)]];llv" ( <mtmum|-. hm ﬂmt for ]8"1 ]“ ”“ m‘ aber hroLen

. .

DIAGRAM ()E DAILY DIS(,L[AR(:L o WES'I.‘ G-ALLAJ?IN RIVER BELOW SPANISH CREEE, GALLATIN COUNTY, MONTANA,
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DISCHARGE OF WEST GALLATIN RIVER, NEAR BOZEMAN, MONTANA.
(Drainage area, 850 square miles.)
= S R i = ——»-»—‘ﬁ,—.._.}"————-——————,r:‘i: - s ShiiE s
DISCHARGE IN SECOND-FEET. , RUN-OFF. ! i‘mscn,sm‘.-u I¥ SECOND-FEET, | RUN-OFF.
e e [ H U, | ;
MONFI ; [ TOt'ﬂf?" | Second. | i : ¥ i Total for -
MONTIS, month in Second. J: MONTHS. : ! J montl in ! Sevond-
Maxi- | Mini+ | yp..n. || aeredeot. Depth | foot per Maxi | Mini- f foqn, | Acre-fect. D‘ﬂ;‘h Teet 13::‘
mun. muan. iuches. ﬁ;}]\;ﬁib | mam ! mun. ‘I inches. w’ H:}:;itle
] e I DO S| IR | SN NN R N Y A —
1889, l | I% ! E [
| i
Augnst 16 to 81.. 437 402 420 286, 200 ] 0.58 0. 50 ‘ A 2,535 | 1,380 { 1,897 | 116, 665 2.57 | 2.93
September....... 640 402 450 206,775 0.59 0,53 ! 2,075 1,615 J 2,518 l’ 149, 702 3.30 ! 295
October. ... 402 24,723 0.54 0.47 | 1,760 ; 1090 | LB 0431 2060 18I
Favembor ‘ 400 23, 800 0.59 0.47 | August......... 1050 50 ; 761 46,801 Lol 0%
December .« ovnerefoeramieidiiaiaaaat. 400 24, 600 | 0.5¢ | 0.47 i; September 650 | 570 | 883 |. 24,088 0.77 | 0.89
R I : i i |
1800 d | ! October. -....... 60 570 | 587 ¢ 86,100 0.80,  0.89
: i : ‘ ‘ 370 | 470 | ! :
January ...... R R ! 120 19, 680 0.43 0.38 | 370 | 470 | 501 39' Sy, oes, 0.5
BT ST b SN IR PR 320 17,7160 0.39 0.38 Bee o 500 | 430 ¢ . 15_1- 26,691 | 0_;1? B 0.5
Mareh 23 to 81 .., 320 3200 220 10, 680 l 0.43 | 0.38 | Per annum. . 2,075 i 370 880 i 639, 022 14.05 1 03
April............ i 1,265 \ 280 ! 460 ; 27, 870 l 0.60 0,54 | B I T | T s e | e S
MAT <eevreenennn, | 8,105 1,800 J 2,003 1986581  2.84 2.46 | 1882, , ‘ 1
June.......... ven 3,800 2, 060 ' 2,041 157,139 3.47 3,11 : January ........ 430 | 480 & 26, 445 0,58 0.51
July ceneiiinnnan 1 2,165 SQO ‘\ 1,388 85, 362 1.88 1.63 Fnbrllnry ....... I 400 - 428 3/ 24, 667 0.55 0,50
August.......... } 800 570 ¢ 761 46, 801 | 103 0.89 | Mareh 1 to 19 _..]( 400 | 400 400 ‘: 24, 600 (‘ 0,54 i 0.47
September.......] - 080 50| 607 36,112 0.0 072 1] ADril e Lo s 0.58 0.53
| - i i
October.......... 6850 570 | 581 36,346 0.80 0.70 4, 063 ‘ 485 ° 1,488 »‘ 91,512 2,02 1.7
November ....... 570 430 | 5006 30,107 0. 66 0.60 G, 800 : 2,270 : £, 163 1 247,698 5,48 ;¢ 4,90
Decomber. . ......)oeeennn. B I I 0.61 0. 54 5,170 13000 2544 5; 156, 456 3,48 .00
=1 - T August........ . I 58,855 | 1.30 112
p 9, \ B 4 4 i :
Perannum. . ﬂ[ ;30 . 8n h()il?, 690 B 13.94 1.03 September ... .. 43,673 ’ o 9?. 0.88
Octobor......... 45, 694 ‘ 1.01 0.87
400 24,000 | 0.54 047 I \rovamber .| @065, 017 0.69
400 22,200 047|047 | Docember. 76 0.74 b6 )
450 27, 675 0. 61 0. 53 . :
500 i 29,750 0.65 0.59 Perannum. . 815,183 - 18.02, 1.82

* Eatin—l:mted.
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63 ‘ .
B % 3 {3 y N
: ’ West Gallatin for their wate
Large number of ditehes and several canals of notable gize depend upon the the West Gallatin Irigation
S ) importaut of these are the works of the Grallatin Canal Company, the ‘ s .
supply. The wmore Buportun ((; 1( omy v. The West Gallatin canal heads at a point about 3 miles aboy
oy ixcelsior Canal Company. L ' he river and finally turns
Corppany. and the Exeelsior Cs ! L . ) radually leaves the river and finully ¢
y : S, W are ex ingly ivregular, gradually le !
Salessille and fllowing the confours, which ‘mj ek'c]e(:tveityofxi%gozémlai ( The length isx about 24 miles and the
towazd the west, covering lands from 10 to 15 miles - . 1 Along tho course aroseveral

i kiu‘ vitries from 24 feet on bottom near the head to 14 feet on bottom near the end.

Wil vires Lo !

;| ! the spur of a hill, ) - .

fhumes and one tunnel through the spur ¢ ‘ ‘ ' - anish ereck and earries

ﬁum’ﬁ‘; Crallatin cunal lwu«I: on the cast side of the river at a point about 2 miles belolw Spta,mb.hl 1(,11 (:)()\1:(,(,{ uie
e Sxdlidl M Sl X . . . 09 -eq its width 20 fo iy £ i

waterly toward Boge he length of this canal is about 22 miles, )
the water out northeasterly toward Lou;r(x)l(;m. Ti;ﬂ,etgalld apward. The water is renfed at the rate of 2 por
. apacity fir 7 to second.-fe 1 rd. y wat ' ! .

sodinury earrving capacity from 75 nd . X ‘ iner’s ineh will

sv;iv««-r“ﬂ‘zmh 1'1'4;1;;.["119 18 to September 1, and it is estimated on the part of the company ﬂ?_i;'t.,l n‘-unell has Intely

f‘a‘nj‘n.i"h 'é"sm' tor 2 ueres of small grain, A second canal, to cover some of the lands under this canal, ‘:l;e({ ”.,l y

e T 11 seiant g PO & SOUICE ¢
been built by farmers who thought they could secure a cheaper and more efficient supply from a q.mu( () (1 )1)(\] ]:;f)()
PR E St + = hd R . . A . P h o Ve i . 18¢
controlled by themselves,  This latter canal is about 12 miles long, 18 feet wide, aud was begun in October, 1890,
itention of usi rater in the sneeeeding year.
with the intention of using water in the sncee 3 A . e e

i ing mainly rer lands ery lowest ground along the
Aloing the Madison are many ditches, covering mainly the Iower lands. On t}le very lowest ,.,1011.1 | . :_:] \
BEre m: ) ;itzle hiy is cut on land not irrigated.  On Willow creek and on the J. efferson bottoms are many dite %( q;
I P T o - ddy 4 G . s e . . . e | . v T T te 0 1)(\ need ().
bt there ix no comprehensive system of irrigation, and in the Willow Creek v alley there is 1@1)01&](1 ;{'x e
' : * d o] . 3 . 5 + 5, aflors N n‘
more witer,  In the extreme western end of the county are several eanals taking water from tl_le . (..1(1501‘ \

: g i s 3 3 . N N R A & A8 A nL
Of these the Lower and Upper Jefferson ditches may be mentioned, aggregating in all over 30 miles o main,
Lateral ool distribnting diteles, ‘

f > . . s [ ® Al ar y 4 + Al o the water

Waater is used from the Iatter part of April or the early part of May until October. The duty of the water
# reported to be very low, one reason being that the ground watered has mainly been newly broken and n‘nqm
water i3 required than on Jand irrigated for several years. It is found that after the water has been u;sed tor o
few vears the sawsoil becomes more compact and a smaller quantity of water will cover the same area of ground.

At the sate time the ditehes become silted and do not. lose s0 much water by seepage. As it is at present the

tirel probubly delivers only ubout two-thirds of the qnantity taken in at the head, but after allowing for this loss
the irvigated ground during the season is probably covered to an aggregate depth of 24 inches, giving a water
duty of 2 were feet per acre.  Between the Gallatin and Madison rivers is an extensive bench land of great fortility,
wiiel Luas ufforded for years o most tempting opportunity for irrigation enterprise. The general elevation, however,
in grreat, and the edges of the hench are deeply eroded, so that canal construction is expensive. By the employment
of sntficient eapital the engineering difficulties have already been to o large degree surmounted, but the greater
part of the Fench land, whicl is eonsidered to be equal if not superior to the lower grounds, has not been tonehad
Ol weeonnt of the expense of bringing water upon it.

JEFFERSON cOUNTY lies northwest of Gallatin county on the west side of the Missouri river, oceupying a
Fomparatively small ares between it and the continental divide. On the south the county is bounded by the
detheraa river, one of the three great tributaries of the Missouri. The principal agrieultural land is along the
deffersan wwl Miscouri rivers, and in the ‘alleys of the small tributaries which flow into these from the north and
west,  These Tunds are from 4,000 to 5,000 feet in altitude, and, especially along the large rivers, they have a elimate
favorable for the production of vegetables and fruits, Nothing is grown without frrigation, but the main
dependence for water is not upon the large rivers, but upon the small mountain streams that flow from the high
praks of the divide, In g fow instances water has been talken from the Jefferson and the Missouri, but the
ditehes ure small and cover ouly the lowest land, much of which is wet by the annual overflow. It is probable
that E larze canal system could be bmilt, taking water from the J efferson and carrying it to some of the higlier
%maf:ﬂ anls, ()wix“lg to the prevailing drought and the scarclty of feed on the ranges the stoclk 1'ndustry-h;m
Fapidly decreased jy value, the cattle having been driven to other parts of the state, Agriculture, wherever

Water 18 fo be had, is brosperous, largely due on account of the nearness of Helena, Butte, and other mining
tows, o

Lewis AXD CLARKE COUNTY js north of Jefferson county and lies east of the continental divide, oceupying
;:I ‘ffnmk;n;:vzm_tlveiy arrow Strip of country extending from the summits easterly toward and on the south to the
sl river, which flows in g general northerly direction along the continenta] divide and from 10 to 30 mileg

tas mf £ust f’f it. At a‘bout the center of the county the stream turns to the northeast, flowing through Oascade
fonnty, while the continental divide turns off toward the northwest near

Apid v D . 'y at right angles to the rivey thus
?‘Mf*‘ﬁ; 1nm‘*&zw:pg the distance between the mountains and the streams, allowing space for the high plains to
#Weep around toward the soutl, and rendering the tributaries of the Missouri longer, For example, beginning at

:ﬁni ;a?fx ;:wggse r]m.rth, In Chotean county, the Marias river is 150 or move miles in length anq traverses a great width
; mw :} 1 ;» aing, j‘he Teton, south of this, is shorter, and to the south, in turn, the Sun river, which formg g
pirtion of the northery boundary of the county, is still shorter and traverses a less width of Plain, but itg length

= om o
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is far greater than that of the Dearborn, still farther to the south, and the last river of the series. South of this
are many important-streams, bub their course is so brief that they are known as creeks.

This comparatively nmarrow county, mainly a foothill region, is favorably situated for the development of
irrigation. Along the western border are mountains, furnishing water for numerous streams, which, flowing
toward the east, ave soon lost in the Missonri. Each of these streams as it issues from its canyon is used for
irrigation, the water being easily taken out upon the narrow bottom lands by means of small private ditches, the
low water supply in general being used to such an extent that there is little, if' any, water left in times of searcity
for the wider valleys to the cast, nearer the Missouri. Along the Sun river several canals have been built taking
water to Iands in this county and to those in Cascade and Choteau counties,

Along the Dearborn river are a number of ditclies and one notable canal system diverting the waters of the
north fork of the river before they leave the canyon. This is done by means of a dain of rock filled erib work
bedded on the solid roek. The canal carvies water a distance of 4.5 miles to Flat creek, down the channel of which
it continues for 20 miles, covering, it is estimated, in this course over 20,000 acres of land, laterals being taken
directly from the ercek, the topography of the country being peculiarly favorable. Desides these laterals, other
canals are taken from FFlat ereek, and ave to be extended to cover the vast areas of arable lands lying in the
dircction of Great Talls.  Suitable storage sites arve to be utilized in order to insure permanence of supply. The
annual charge for water is reported to be 1 per acre.

Besides the irvigation from these rivers and the creeks farther south, some land is watered by springs which
issue among the foothills or in the lower valleys. There is an ample supply of water near the mountains, for here
the arable land is limited in extent and the available water is at & maximum. - Irrigation, however, is making such
rapid development that it seems probable that before long o searcity must ensne even in thg most favored spots.
A the vanges are fenced in the stock men are compelled to raise more and more feed fo.r tpelr cattle, thus greatly
nereasing the area of lands eropped. During the drought of 1889 and 1890 most of the 11-1'1ga?;urs suffered for_]ack
ol water, as the area of land under cultivation in many of the valleys was in excess of theavailable water. Under
this condition of affairs it has often been found practicable to raise crops by securing a thorough saturation ot the
soil 1nte in the fall or in the early spring, at times when the demand for water is less Fhau 1:11 the crop season.
The ranchmen living along the foothills south of the Sun river realize that the only way in which the small level
areas in this broken and hilly country can be reclaimed is Ly storving the water of S{'ll&ll streams or “dry creeks”,
as they are usually ealled, sinee they do not carry any water in summer. Several mfst:%nces -fl.I‘G reported where
swall storage reservoirs have been constructed and sufficient water has b_eel'l saved to irrigate severaﬁl ranches.

Besides the large valleys along the Sun and Dearborn rivers the‘re is in Fhe scmjchern part of the county a
broad, fertile plain known as the Prickly Pear valley. The western side of tilns area is well cultivated, but ty.qre
are thousands of acres of good land to the west for which there is at 1‘1re‘senf', 1o water supply. Helena, t‘he capital
of tho state, is on the southwestern edge of this open conntry. The irrigating dlt_CheS are fl.u §1ua11,f belmg 0“’;ed
principally by individuals. Grood crops have sometimes been l‘illb:ed .here without t]?e u\p.p%u,athn 0 “:ater. ] he
Missonri river is unfortunately too far below the geueral level to furnish any water from its ébugdalnt ’.511.1)]_)13, but
it is possible that some of its tributaries farther to the southwes‘t may be dlverteq jco cover. a po'rtlon ?f th'ls a.reu‘.

Phe Missouri river has been measured at points within this county, the ez}-l'llest series of gaugings being at
Canyon Feiry, about 18 miles east of Helena. This location, ll.owe,ver, W‘as not 1101.111(;1 fm;)}?blle and ﬁmliugs “e’w
continued at a point farther down the viver, this being ab (J "alg, ibb_()u?? 3‘0~ miles nmtl_l of He 1@1131.. : e{llll ,O% llfl IVE}l
was measured Augnst 9, 1889, at Dearborn, where the (11‘211112[;_3;(? area is 350 s—quare 11111‘es, and the discharge founc
to be 47 second-feet, A later measurement, on April 15, following, showed 37 secoudfﬁet. (a)

o Tho vegults of the moasurements ave shown in the following tables:
DISCHARGE OF B'IISS()UI{IVRIVVER AT CANTYON FERRY, MONTANA,

(Drainage area, 15,036 square miles.)

‘ DISCHARGE 1N SECOND-FEET. || i RUN-OFF.
i | ———
e TDtﬂlhf()l‘ [ i _—
NTHS month in ! Second-
MONTIS Maxi- Mini- Mean l acre-feet, || Depth in| feet per
mum. mum, " i inches. ] Sg]lillﬂel‘.u
[ IS P S I————— ,
1889. ' ‘ :
September ... - 2,040 1,603 i 1,873 ) 111,443 0.15 0.12
Qatober..ovvave 2, 516 2,040 ! 2,230 i 137,145 0.18 0.15
November..... 2,834 2,230 ‘ 2,502 148, 860 ) 0. 20 0.17
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Gallatin counties., If
MangsoN coUNTY s in the sonthwestern part of Montana, between Lemelflllleailm(llllll(}dude; he greater purt
iAI;mm the vontinental divide on the south to the Jefferson river on the noz !i.(atween the high mountain
xw;n« % ¢ of the Madison rviver as well as a portion of that of the Jefferson, t ‘fuw s+ Large amount of
* bl R2ge b , ) ) i ' ; \
T Hil‘:ith rvise to elevations of 10,000 {feet or over, are several broad valleys contais o ey O
T : 4 ‘ ; i a d U
M%’“QN: ruble Tand, und supplied with water {rom the almost innumerable stre .un':{ hﬂmmt Lo the 01 bt
4 + &) L ol I A& b ; . ‘
o 11:, these valloys ugriculture has progressed rapidly by the aid of nugalntll)on, t ;([ m ! Lw;- o £hete T
T, | y . g s dig I nd bring the w: ¢
- 8 can easily dig ditches a
T et it o Iocated Hldl‘ld"(‘zl ft‘ntlfgl ounty, is over 30 miles in length and in places 8§ miles or
alley, Iy ¢ western part of the co s :
Fhe Madison valley, lying in the western p . onsilorble st b of
- e widt 2 rof the sume name flows northerly through the valley, carrying a cousiderablo :
aver in witlth,  The river o L this Luvigo viver has bech s st
waler ut il seusons of the year. The expense, however, of diverting water from ; the svoater i g
aberat ali ey ’ ver o the o ‘ '
at indiv Tuals have in general been compelled to take water from the side Streams, leavm 1
A Ti truction of large canals on each side of this river may 1)1‘1110 uuder frrigation
: 34 Jue ‘ netion arge canals
the water untonehed. ¢ constrne ) ' vl mnodl Al cnpwtion
etmrmons areas of the best land in the valley, The water supply of fl;o valley is in general good, ¢ . I
+ ot t eounty the complaints of searcity of water are few. ‘ ' o
e I t * Red Bluff, the ganging station being below the moutl of
The Madixon river hus been measured at a point near R 3 ¢ s |

ot spring ereek, at Hayw wrd bndgv (41)

DISCHARGE OF MISSOURI RIVER AT CRAIG, \I‘)\"I‘ ANA,
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West ol (he Madison valley the county extends over the Jefterson and Ruby ranges, thus including the Ruby
valley atd o portion of the Jelferson valley along the Beaverhead and Bighole rivers as well as along the Jefferson
viver ftsellfs The supply of water in these valleys is not ag good as that in the Madison valley, and there are many
atatements to the effect that although there was ample water when the valley was fivst settled, yet with the
gradusd inerease ol id wnder ivvigation, ospocially along the head waters, the irvigators in these lower valleys
aufter loss of crops, The Bighole viver, having a smaller aven of cultivated land along its banks, has a large
diselarge throughont the yeur, bub the Beaverhead diminishes rm)idly during the saummer, and in 1889 and 1890
was dry in varions places,  The Ruby viver flows continwously throughout the year, and it Is reported that all the
ranehes depending upon it o wabor have sullieient for their requirements, but the tributaries occasionally shrink
far below the nowds of the irrigators, sud oven become completely dry,  On September 4, 1889, the stream at Laurin
was disehnrging al the rate of 90 seeond-feet, the drainage area ab this point being 710 squarve miles. The Ruby
valley diteh may be given as an oxample of irrigation development.  This diteh is 8 miles Tong, 9 feet wide, and 1.5
foot deep, mud cost about #5,000, 14 takes water from the Ruby river by a temporary brugh dam about 2 miles
ahove Latrin and earrion it down the east side of the valley.  The water, as is usually the case, is divided equally
atong the parluers owning the diteh,

The lowest boltowm Tand in these valleys is generally devoted to raising hay, dependence being placed upon
the nnnual overllow ol the viver,  Other bottom lands a little above the reach of the river water are also irrigated
forr hay, while the heneh lands, whovever the water can be brought upon them, are generally sown with alfalfa and
grain, Thae fevigalod aren iy rapidly inereasing, seftlers pushing up ‘into the higher parts of the valley, while at
tho sumoe time bhe older fwemers are tilling new folds and gradually enlarging the old ditches. Water i3 nsed in
goneral vory freely, the quantity varying largely with the character of the soil, the season, and the experience of
thoe Drvigutor _

Levigation does not usually bogin until the erops are well advanced, but in 1890 the season was so dvy that in
many places ifowas necessary to ferigate in ovder to plow the land, and water had to be applied throughout the
wenson instomd ol but onee or twiee, ns is winally the case. Lt sometimes happens thatin wet seasons no irvigation
i nucossury for the st evop of altaltfe, The experionee of the farmer counts for a great d cal, and even in a dry
qonson losses could often be avoided by the excrcise of greator skill and judgment. Tor example, some of the
erops [ailod hecause ol dalay in irrigation, while others were saved by the thorough soaking given to the
growd at tho thime water was plontitil,  The presence or absence of alkaline salts, especially on the lowest ground,
is o ot tor of groad impovtancee, There are goveral places in this county where before ditches were madeo there
was no sign of abladi, but upon irvigation the salt rapidly developed upon the surface, requirving years of patience
before the Guemors conld wash it o, In this county are many oxcellent sites for reservoirs in which the flood
wader of the spring conld ba held,  The site most frequoently mentioned is that at Redrock lake, in the southern
ond of the cornty near the continental divide,  The water from this Inke flows eastorly into Beaverhead county,
and glong it cowse down Redroek ereck and Beavorhead viver there is uegent demand for it, since during the late
summer the ereek is otten dey. ‘

MIBAGITER COUNTY 18 none thoe conter of tho state, and ineludes the area from the Missouri river on the west
to the stmmits of e Little Bolt and Snowy mounlains on tho east.  Theve ave three independent drainage basins
in this county, nnmely, the hoad waters of the Smith river, which vises in the center of the county and flows
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northerly through Cascade county into the Missouri; those of the Musselshell, which flows in a general easterly
direction, and, third, the so-called Missouri valley on the west. Bach of these divisions is bounded by high
mountains, and thus the water supply is large, each stream supplying many ditches, owned as a rule by individual
ranchmen. ‘

The Musselshell and Smith rivers rise on opposite sides of the Ilk mountains, being separated on the mnorth
by a comparatively low pass. Agriculture has developed along the narrow valleys to such an extent that most of
the available water is used, althongh a far larger acreage could be covered by a more systematic and economical
distribution of the water. In the valley of the Musselshell the greater part ot the bottom land is covered by
private ditches, and is used to the extent of the water supply. At Martindale on August 17, 1889, the north fork
of the Musselshell was discharging 15 second-feet and the south fork 10 second-feet. The higher bench lands are
broken, but there are large areas that with a more abundant water supply could be brought under irvigation, On
Smith river there is ample water in the higher valleys, but the land below is not so well supphed. The amount of
water in the river itself, especially where it enters Cascade county, is usually very small, owing to the diversions
made farther up the stream, so that irrigators in Cascade connty are interested in securing water conservation, being
often in econtroversy with their neighbors.

The Migsouri valley contains the principal agricultural land of the county. The Missourirviver leaves a canyon
above Toston, the valley widening to a breadth of from 1 mile to 8 miles and exteuding in all a digtance of about
93 miles. Along this course the river has in places cut bottoms from 1 mile to 2 miles in width, above which is the

bench land, which in turn gradually disappears into.the foothills of the Big Belt mountains to the east. Trom

these mountains come many streams, each of which has eroded a deep and wide noteh or coulee into the bench, in
many cases forming bottoms of a width sufficient for cultivation. In these the water flows in abundance during

the spring and early summer, but it declines or even disappears in July and August. Most of the irrigation is

done by means of water from these crecks, for the Missouri river, although carrying a great quantity of water, is
relatively at too low a level for the irrigation of much of the best land. It is possible that in the future a large
canal may be taken from this river at a point in the canyon above Toston and carried out around the eastern edge
of the valley, bringing an enormous acreage under irrigation. If this were done, the waters of the numerous side
streams, if properly held in reservoirs, would be available for the lands lying above the level of such a canal. As
it now is, throughout the county and in fact the entire state the waters of the creels are often claimed by the farmers
ocenpying the lower grounds far away from the mountains.

MISSOULA COUNTY lies in the extreme western end of the state beyond the main divide of the Rocky
mountains, and contains the greater part of the drainage area of Clarke fork of the Columbia river. On its
northeastern corner the coanty extends over the coutinental divide and includes a long, narrow area on the
head waters of the Marias river, which fows into the Missouri. The northwestern part is traversed by the
Kootenai, a tributary ot the Columbia. In the northern end of the county there is usually sufficient rainfall for
agricultural purposes, and irrigation has been practiced only to a small extent. In the southern valleys, however,
its necessity and benefits have long been recognized. The principal areas of tilled land are in the southern part of
the county in the valley along the Bitterroot river, whicl flows northward into the Missoula, the chief tributary of
Clarke fork of the Columbin, The Bitterroot valley is over 50 miles in length and from 4 to 12 miles in width,
with a large extent of arable land on both sides of the river. The land lying on the left or western side of the
stream is well watered by the humerous creeks that flow from the Bitterroot range, which forms the boundary
between Montana and Idaho, but on the eastern side the supply is less abundant.

The tilled land in the Bitterroot valley is mainly irrigated in a somewhat primitive manner by small ditches
construeted by individual ranchmen or by a partnership of neighboring irrigators. These ditches lead from the
mountain streams, and in a few cases, mainly on the east side, from the Bitterroot river itself. The irrigated land
is on the bottoms along the streams, the bench lands back from the river being, asa rule, still untouched. By the
construction of a large canal taking water from the Bitterroot near the head of the valley and following down near
the foothills a very large area of bottom land, and perhaps some of the level lands, could be brought under
irrigation. The altitude of the lands of this valley is from 3,200 to 4,000 feet, and the valley being sheltered by
high ranges of mountains the climate is mild, being perhaps the most favorable in Montana for the cultivation of
fruit. The agricultural land also possesses the advantage of having a ready market for produce at the mining
townsin the adjoining counties. The water supply being in general amplelarge quantities are usually employed and
the water duty is correspondingly low. Much of the lower land is gravelly and conducts the water away readily,
8o that a strong flow of water'is necessary in order to irrigate successfully. By the application of plenty of water,
however, the apparently worthless gravel bars along the Bitterroot river have been madeto yield as high as 5 tons
of alfalfa to the acre. During the spring floods the lower lands are in part submerged or saturated by seepage
from the river, so that forage crops are successful without any further watering.

One of the largest irrigating canals in this valley is the Republican diteh, which takes water from the
Bitterroot about 11 miles above Corvallis and a short distance below the mouth of Weeping Child ereek, carrying
it down on the east side of the valley to Hamilton and Corvallis, crossing Skalkaho creek on the way. The
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total length of the main ditch is reported to be 14 miles, its width 12 feet, narrowing to 6 feet at the end, and
its cost $16,000. A number of other eanals, some of large size, have been projected, the valley offering apparently
an excellent opportunity for investment on account of a large avea of arable land and the facilities for obtaining
water by the expenditure of a reasonable amount of capital. Several storage schemes have also been diseussed,
as there are excellent opportunities for holding the excess water of the spring in lakes or basins at the head of
many of the small creeks whose summer supply is insufficient for the land now under diteh.

In the upper course of the Bitterroot above the main valley are a number of ranches, but here the arable land
is limited and the water supply so great as to be in excess of all demands. On Rock creek, east of the Bitterroot
valley, similar conditions prevail. There grazing is the principal industry, as there is little farming land, and
the altitude is too great for many crops. Northwesterly from the Bitterroot valley down along the Missoula river
are several open valleys, but in these irrigation is practiced only to a small extent on account of the expense of
diverting water from the main stream. Crops can often be raised without the application of water, but during
the drought of the past few years nearly everything has fajled. The same conditions prevail farther down the
river on Clarke fork of the Columbia, which is formed by the junction of the Missoula and Flathead rivers, Ior
example, at IHorse Plains are extensive areas on which good crops are occasionally raised, but the expense of taking
water from the river is too great for the ranchmen. Some of the low-lying land along Clarke fork is wet by the
annual overflow of the river, this being known among the inhabitants as subirrigation, and from the results
following this oceurrence the farmers are led to believe in the great benefit to be derived from a thorough system
of irrigation.

The Flathead Indian reservation occupies a large pirt of the center of this county, including the lower part of
Flathead lake and also the lands along the river draining the lake. Irrigation is practiced to a small extent by
the Indians through the influence of the Jesunits, who have established missions among them. North of Tlathead
lake and beyond the reservation is an extensive area of excellent agricultural land along Ashley, Stillwater, and
Clearwater creeks and Flathead viver. Here crops of all kinds, wheat, oats, vegetables, and fruits, have been
raised without irrigation, this method of agriculture; however being practiced to a small extent. In the droughts
of 1889 and 1890, moreover, the crops were small in amount, in some cases being entirely lost, so that the farmers
bad their attention forcibly called to the advantages of a good water supply.  Irrigation can probably be cheaply
developed, as the rivers and tributaries carry a large amount of water thronghout the year.

PARK COUNTY is in sonthern Montana, north of the Yellowstone national park, and receives a great part of
the drainage of that elevated, mountainous region. The county itself contains many high meountain ranges, and is
thus well watered, the available supply being in many cases in excess of the land to be irrigated. In the southern
part of the county are the Beartooth and Snowy mountains, rising to heights of over 10,000 feet, being continnations
of the great Absaroka range, from which comes the abundant water supply of the valleys to the south, in Bighorn
county, Wyoming. The Yellowstone river, flowing northerly from the national park, passes through the wonderful
canyons for which the river is famed and enters the county at its southern border. Here the canyon walls begin to
retreat, leaving a narrow strip of lowland whick in places widens out to a breadth of half a mile or more. Abont
25 miles beyond the couuty line the valley opens still wider, and the river for 35 miles is bordered by open land
from 1 mile to 2 miles or more in width. Along this portion of the streamn are several towns, depending mainly
upon stock raising and agriculture. North of this open country the river plunges through what is known as the
Lower canyon, emerging again into a comparatively wide valley, at the head of which is Livingston. Beyond this
point the stream continues with rapid fall through narrow valleys, and is bounded usunally by high bench lands,
the remnants of the plain into which the river has ent its broad channel. The quantity of water in the Yellowstone
has been measured at Horr, about 4 miles below Cinnabar, being thus above points of diversion. («)

a The results are shown in the following table.. In the diagram the discharge for 1839 is indicated by the lighter breken line, shat for 1880 hy the lighter
continnous line, that for 1891 by the heavier broken line, and that for 1892 by the heavier continuous line,
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“than that on the et or western hauk, from the fact that on the former side the mountains are higher and are often
covered with snow throughout the summer,  In the valleys close to the mountains an oceasional crop can be raised
without irvigation. For example, fall wheat in o favorable season lias been successtul without the artificial
application ot water. A few ditehes have been taken from the river to cover the lower lands, but the expense of
waintaining them is often great, They have, however, plenty of water at all times, which is more than can be
g of somae o the other ditehes, ‘ ‘

I the Taeger valleys the water has alvendy heen filed upmi to sueh an extent that the amount claimed far
exceeds the total diselurge of the streams, and the farmers tfear that the ditches now under construction ean not
abtain sullicient water withont taking what is now used or demanded by prior appropriators. The Yellowstone
viver itsoll carvies more thun enough water to irvigate all the agricaltural land along its course, but wnfortunately
tho Tevel off the water in the river is too low to cover much of the best land, ov the expense of building canals has
heen foand upon surevey to he so great as to be prohibitory for single individuals or even associations of irvigators,
ad thaes adtention hus been contined to the smaller stroams, leaving untouched vast tracts of fortile land to which
in the futuee the viver water may be hrought,

Tha soil on the henehes, while in goneral of excellent eharacter, is oveasionally very thin, appearing on the
surfnen to be composed wholly of gravel,  One caso is cited on good anthority in which the general level of the
soil on the thst thorough satuvation was reduced from 1 foot to 1.5 feet or move, the underlying gravel beds being
apparently consoliduted by the excessive amount of water.  In other cases the gravel was so open at fivst that
large irvignting streams disappeared into the ground ag though running info a sieve, In time, however, this open
Lund bovomaes sifted, and water ean e used to wdvantage, _

The ditehes from the monutain streams are usually owned by individuals or by associations of ranchmen acting
together and distribating the water equally or aceording to some agreement among themselves. Between the
owners ol the ditferent ditehes along the same stream, however, especially in cases where the water supply is short,
therd s litthe or no agreement,  During the drought of 1889 and 1890 the necessity of efficient water supervision
was npproeinted more than before, sud many complaints are made as to the defects of present methods, or rather
lneks of method, of distributing water to the ditehes, Al crops usually require two hivigations during the season,
sl ab the time of the seeowd application the water supply is, as a rule, ranning shm:‘t, although plentiful in the
preceding monthsg espeeially is this the ease along Shields river, Medieine Bow and Sweetg'mss.creeks. In the
southiern pavt ol' the countyy however, and espeeiadly in the sou.l}lleu,sf.ern parh near the coal wmines, \\.'hure t:he
valleys are narrow nud the mountains Tigh, it is probable that all the tillable land can be brought under ivvigation
by tle present wator supply., .

SILVERDBOW COUNPY is in southwestern Montana, lying acvoss the continental divide', 80 1;11}»13 the‘su‘m\'n 'fz?ll.ing;
upon the high peaks within this aeen faenish water to both {vlm(}olx:}mbm 1~ivo.'1‘ and 1'311011\/1188()113'1. "l‘lns is a mining
county, ngricultire boing w comparatively unimportant industry, for the altitude I :l'x‘-m‘n‘ 5,600 "Lee..t up}VaLI‘d, and
e elimata s too severe oy any but the hardier grains and forage erops.  The eity of Butte iy in this conuty,
ad e severnd other mining towus of importanee, and those :1'111"nis]1; o ready 'mu.rkel'. ﬁ‘)r agricultural products.
Tha prineipal bodies of enltivied and e slong the Bigholeriver, \Vhl(th"li‘()l'lt\g for some (llstmmf\, the .soutlnvesi;(frn
bowunduey of tha eotnty, or in the valley of the Silverhow, near Butte, in the 11()1'(;110}'11 end of the (zom.lt);'. ‘l..he.
ditehey «.;km mainly winnd L and owned by individuals, the topography of the country being sueh that the irrigating

ditehes are quiekly and ehenply made,  There is ample water in the Bighole river for all the Iand along its banks,

bk in order to wtilize this tully it will he neeessary to construct one or 11\()1'0.]m'gu‘ :m}uls. At present the water is
taken out only upon the lowest laad along the rivor n,uq its tributaries, leaving the 11‘1'5?7'].1@1' beneh lands nntonched,
although these latter contain agriculbueal land as good i not 1)(31}‘('.(‘/1,“ than that now n,t111zeq‘. |

On Silverhow ereck, one of the tributarvies of the Deerlodge river, the wlm;o.r supply is not so .il,b‘ul.lda.llt, and
the fvrigators state thad as the timbor is eut in the mountains the u.lm)qut Q'L' vw}zmte,r a:]ﬁ)pm“(')l‘l\ﬂy (1‘1’?11‘1S1‘?S.y@“r
by yoar, or ub least that which flows during the su.mmgr. Al.rea,dy sev«orz}l 51_11&11 };ebervo%m‘]}a.mm been })ullf} by
individunls, nud others are projeeted,  There ave gites wuitable 'lpr the co;mtrm:,tu.ml of siio?fnfgg \\.‘mks, Wl;me \yaltm
et bo held for wse upon the land along the Deerlodge Vuilluy. .I‘.n s‘mne of ‘t.he 11"1‘.1ga.t11‘1g (1111(11);eh‘b§51f)\w 1:'1(5 m‘mm;{
vegion trouble s oceasionnlly experienced on account of the débris or tailings from the mills, concentrators, and

placer mines in the mountains,  This fine materipl is in time of flood washed down in great quantities, and if then

corried into the ditehes 16 silts them wp rapidly. . | | o |
VRLLOWSTONE COUNTY i o )ittle southeast of the center of the state of Montana, lying in a gouthwestern
v ol el 'y EY 3 t i ) (. ’ ‘ ‘ . ! . i I
Great Plains vegion, which covers the whole of eastern Moutana. The surface iy level or
gently undulating, the genoral elevation being from 3,000 to w little over 4-,QOO I'eet ’l‘he '010}1111;3; ex\r}b%wcsdth‘a,t
part of the plain which i south of the Musselshell river, the Vellowstone river forming its southern boundary.
These n s 1 ' vo carved narrow valleys through the plains, so that their bottom lands are bounded by steep bluffs
. ARG DTV RS 1 HWIVe ) v Loy ] ’ : ‘ ‘ u : ' 4
oro foo weling along the river courses finds them bounded by bench lands,

100 o move feot in height, and an observer e ng tl . ' o! t by be .
whose nemly level surtace appears to be so Ligh above the river as to render the 111t1‘0du(/t1.0n 0(‘ \Vd;f.el‘ upon them
" “ k K aces cub by small tributaries of the Yellowstone

of doubtiul practicability, The edges of these benches ave in pl
and Musselshell or by coulees.

prolongation of thoe
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The principal industry is the raising of cattle and sheep, since the bench land, though dry, ﬂf.for(!;} eic(%li@%lt

; ; e 1s practiced by the ranchmen, who irrigate the lower lands along the streams. 16 fand .Ull
prazing,  Agriculture is practiced \ ol ’ the b :ttom% would, nevertheless, be very productive, with
the henches, thou,«;,;ll ul)émmult}]&i:izt t\l(l)l?((i;niz)ﬁ (ilonisnit will be né'c;ssary ‘Eo make extensive surveys in order to

simtroduction of water, ctor 5 e ’ " cT. hera i
Iii‘»:r;«.];::,I,';;gu;v?,:]tl],m- it will be feasible to bring the water of the Yellowstone ’onft. ul')onbt:];ni"lct)‘ll}ﬂ-w ’.\l\}\h(;t}(: 11:])::1(:
,’imﬁ.m as to the sapply of water in this magnificent stream or .as to the possibility of 111-}2’11'%11{1‘1(;“11;i(‘>q - ! -
i prtion of these high plaius, bot regarding the exp‘eni%e involved {md the engmc‘eelllligj ()d
envonntered, as well as the aereage that ean be prefitably irrigated, there: is much yejc t‘o 1‘)6 ‘(,(u 31(, - wrent. Tho

Along the Musselshell the land is viel, hut the difficnlty and uucert‘(‘?mty of‘ 01’)’0&111111?> chtell mjt; ﬁlxu~ . o
river was dry in 15890, and s always lialile to he low or even to stf)p ﬁowntg-durmg t'he lz'utter part (0 ) 1](‘4‘13111111 ‘() .
O the other hand, the floods are destractive, and daws placed in th(? river ﬁ:n" dn.rertmg the wait‘o.? {:bV(b" ]i('u:
wushed ot The river is hoanded by bluffs or banks so high that individual effort is r.zu'ely successful in taking
omt ditehes, and the lands along the bottom are in general too small to repay the cost of a le?rge_c;uup].. ‘

There is ane canal nearly 40 miles in length taking water from the Yellowstone and carrying it to Billings, thus‘
eovering o loug serip of the lower land.  Besides this canal, which is owned by a e({rporatl.on, the‘re.zwe, Heve 'l of
swadler size owned and controlled by farmers, and also a larger number of small private ditches 11‘1'1;;';1:{;111;; one (?r
twe ratehes. The annual cost of water from the larger canal is reported to be $2 a year per miner’s ineh. This
giantity i< commonly said to water an acre, although iu faet it often covers more, and cases ave 1‘(31)01‘?041 where 40
T M miner’s inehes huve raised crops suceessfully on 160 acres. On the other hand, where the farmer muss
conduer wosadl quantity of water in his Iateruls for some miles hefore using it, he states that it is difficalt to
Irriate ot the yate of T aere per miner’s ineh on account of loss in transit by evaporation and seepage. Compluint
i+ frequently made that at the rate of 2 per miner’s inch the annual water dues hecome a burden too heavy tor
the ordinary farmer,

The development of Irrigation is reparted to Lave been retarded by the fact that the smaller owners ean nob
attord 1o bnill extensive ditehes, and the owners of large tracts of land, including some of the best land in the
connty, are holding these for speculative purposes.  Most of the farmeprs migrated from the east, and on coming
iute the country either knew nothing about irrigation or believed it to De unneesssary, and it is only within o
eompuavatively fow vears that the inhabitants Lave begun to appreciate the necessity and the possibilitios of this
wethod of agricalture. The diffieulties iy the way of taking ditches from the Yellowstone have prevented an
extensive development of systems of small private ditches, which are 80 common in localities where the streans
avee sapdl aned eusily eonteolled, High water ditches, that is, those receiving water in times of flood only, are,
however. Tirgely used.  In a fow instances the attempt Iias been made to raise water from the river by mechanical
means, for instuiwe, by the anecient Egyptian novig or undershot water wheel, which elevates the water by means
of backets placed on the vim of the wheel, The liability of much of this country to be visited by sudden loeal
~torms remders it necessary to locate and construet the ditches with extreme care, and to place flumes and othoey
Straetiures in suel o manner that they will be exposed as little as possible to the torrents of rain which accompany
these startas, The wost notable canals in the connty are briefly deseribed beloy.

The Minnesute and Montana Land and Improvement Company’s canal, mentioned above, talkes water from the
Yellowstom: river ut a Iwint on the north bank about 35 miles above Billings. The total length of the canal is
estingted to be 39 miles; its widtly, 24 feet; its ordinary capacity, approximately, 100 second-feet, and ity cost,
abuntt X123.000,  There is no dam avross the river, the timber headgates being set in masonry, and the river banks
ali Himrh sides yrotected by rorck. This corporation sells water for the season, from May 1 to October 1, a6 the rate
;;{ a::: ps}:r miz‘x:ef“s Iimeh, 3umsn.red under u 6-inch pressure, For example, the water flowing throughout the season

i H R 54 HEes W 3 - 3 rayFea o . N : . 3 . . .
m‘:w;;i;nﬁ;;bv :}Té (l-ﬁ:n‘;p-l:};y: ;‘hlt[]rl :5?153’,‘1&.1({}'&(3(1 1 inch ﬁ om the })(yfﬁ()lu, is EOI]&I(IGIGCl to be 12 p)lner’s inches., If
3 company thar ches will usually i) rigate 160 acres. Tarther down the river, on the north

zurd;.« ‘;md e suceession, are the ditehes known as the Italian Company’s, the Mill, Clarke Tork, and the Yellowstone
and Canyon (reek, ‘ ’

1 44 " NN (& 4 ‘i A 44 s £33 j3 . 1 ih
The Yellowstone and Canyon Creek eanal heads about 16 miles below the canal above described and conducts

rin wett{frx i tlmi viver for about 13 miles to the vicinity of Billings. The cana) is 11 feet wide, carries ordinarily
a yut .rgl‘mfmnd‘-fmat, and its total cost was #10,000. It is owned by about 20 stockholders, each taking an amount
Proportionate to the mumber of shares owned by him, measurement being made under g 4-inch pressure. The
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NEVADA.

Total population (average por square mile, 0:42), «ooovoom oL 45,

! 761

Number of owners of farms (2.79 por cent of PopRIation) ... ... e, 1,277
Number of ivrrigators (91.39 per cont of farm owners, 2.55 per cent of population) 1,167
Avroa of atate, land surface (109,740 square miles) .....o.... ... ._._...... e e e e e e aas aecres.. 70, 233, 600
Aren frrigatod in CEISNE VOUT 1o o s e ottt ettt e te s ree e e e e e e e e e e e do. .. 224, 403
Aren of all fyrs, 43,62 Der cent IMproved. .. oo do. .. 1, 661, 416
Cereals raised in census yoar, ineluding Bh aeres 10 T§6 oo oneen s oe e do... 15,530
Barley, average production, 29,85 Dushels DI ACTS - o«_ ..o oo et ot e e do... 8,081
Corn, average production, 23,87 HUSIELS ET 06 <. e oo ve o oe ot e e do... 274
Oats, average production, 28.40 DUSBOLE PO 8GO « oo o et o e oo 3,490
Wheat, average production, 22,44 bushels per acre ._........... e e e e e e e e e e e do. .. 3,631
AMBIER .« e e e e e e do... 49,215
"Total value of all farmy, including land, fonces, and VWAINES -+« . oo o0 oo oot et oe et e e a--- $12, 339,410
Estimated tata) value of tho farms jrrignted in whole or i1 AT ... oottt e $9, 200, 000
Estimated value of nll farm productions (sold, consumed, or on hand) for 1889, .. .. oo oot e $2, 705, 660
Estimated value of productions, as above, from farms irrigated in whole or i PATt. oo ooomomiere e e e, §2, 8949, 000
Averago size of irvigntod TAIN <o e e e e acres. . 192
Average sizo of irvigatod farms of 160 AcTes and WPWATA -« o oo e e oe oot ot e e e e e e e e do... 513
Per cont of acreago of irrigated farms of 160 acres and upward to total acreage irvigated ...... .. ... ............ 8. 69
Average size of irrigatod farms tnder 100 METeS ..o eeeeee cn oo e e e e e e e e ACTeR.. 58
Average fivst cost of water Pight Per 4610 . o.v ittt i e i e e e $7.58
Average annual cost of waler por aere. ..o oocviiii i i aa. . et - $0. 8L
Avorage first cost per acre of preparation for enltivation X $10. 57
Average value of irrigated land, including buildings, ete., in June, 1890, per acre $41. 00
$12, 92

Average annual value of produets per aere in T8 ... ..t e e e
GENERAL DESCRIPTION,

One of the most notable facts concerning irrigation in Nevada is the large average size of farms, 192 acres,
this being nearly three times the average for the whole western United States. This is exhibited on the diagrams
in: the first part of the report, which also bring out clearly the undue proportion of large irrigated holdings,
namely, those containing 160 acres and upward, these forming 78.69 per cent of the total area irrigated. The small
holdings, those under 160 acres in size, ave in the average larger than in any of the other states and territories.
This condition of affairs iy due mainly to the fact that the broad, nearly level, valley lands at the foot of high
mountains are easily flooded during the spring, in some places almost wholly by nature, and thus the forage erops
are easily produced. Probably over 90 per cent of the land irrigated in 1889 was covered with the native grasses
and other hay producing plants. The average value of produets per aere was low, exceeding only New Mexico
and Wyoming, and the average value of irrigated land per acre was correspondingly small.

The general condition of agriculture is somewhat peculiar, since, taking the state as a whole, tilling the soil is
an adjunet to stock raising. Owing to the enormous area of the state and its small and scattered supply of water,
laxgely from springs, the ranches or farms, excepting on the extreme western border, are at a considerable distqnce
from each other and at still. greater distances from market. Transportation is expensive, and only sufficient
produce is raised to supply home or local demands, In the broad, barren valleys of the state or among the rugged
hills, wherever a spring occurs, some ranchman has bought or taken up 40 acres Or 10T, sufficient to (fOVBI‘ the
source of the water, and, owning this, he can practically control thousands or hundreds of thousands of acres of

grazing lands. : . :
‘ The state of Nevada lies almost wholly within the Great Basin region, the only exceptions being in the
northeastern corner, where the state lines inclnde a small portion of the Snake River basin, and the soujchenstfarn
corner, in the Colorado River basin on the south. The Great Basin extends on the east beypnd Nevm.la‘, 111c3ud1ng
nearly one-half of the territory of Utah, as well as small portions 'nf .Idaho 'Eﬂ.ld Wyomlllg, br,ft since 1\:e ’fltla
ineludes so large a part of this area a general description of the 'basu'l is essenjcml in order to give juhe. prmcll?al
topographic features of the state. The Great Basin, a8 the name implies, comprises a vast area within whose rim
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Shitati alli ithi irvegular lines
are no sireams contributing water to the ocean. All of thet 1)11;]?21'1:\1”}1532152)1]116?:3111]?11 ‘i‘;;t]‘;::mgleo 111111(13’5,“11()\\!(%\1'(51‘,
hounding it ml;s.t ]utl \O:TiJ:;,lll(“?;}li‘:d’g?i alt)zgiﬁngu;;g?;;;rggﬂg (lliops), ‘b:acomiilg a rill and later forming part of a

s paindr FR1eh Das I : : 8 DA . : i o . rASe
}i‘¢‘tld:::(lll:i];¢“1:\u and then an infinitely small portion of some grelat ]:mke, 1;11111351‘11211‘;1‘01111(118 lake it can only escapo
te join the ocean by taking on the form of agqueous vapor and floatmg aw a.}"‘Wl o ”;n%q the W asatoh. in

" The Great Basin is bounded on its castern and western sides by twwo great moun .ﬂvll\ ct;k )1 : ti i ‘,bhtb
Utah. on the eust, and the Sierra Nevada, in California, on the west. To the novth and b(])} 17. \1~0. 11L(tk1 s n;u:n’:kmi n
Eomndaries of the basin ave less distinetly marked, and the exact location becox.nes 111- P ‘L_("(“', (;,] 11 li'e : -’l‘l;(.!q(’s
ws the line must be drawn along high plateaus or over broken c(?untry \vho‘s‘(.z dra,um;'g;e‘]s ;mt \\1 e '( (,1111?(() 1; q(\( um‘\f
two great mountain aveas, rising to heights of over 10,()OQ fee.t, by their supermi ((: tit?(le’ f‘l‘ll(, (Al';nl.-h{ lwnre;
effect upon precipitation, give rise to many rivers, a few of which ﬂo'w to‘wurd the -rlhf.‘(mr .)dbl}l. 14"'; i - “ %
tormed by the rising of great blocks of the eartl’s crust, these blocks being tilted, the uplifted edge (.)1 Dm]il A.- he
muuutau'n~ erests. I each case the blocks tilt away from the Great Basin ata gentle angle and ])rlfesen't tow ujul” it
the steep, apparently vertical faces, so that the streams, which have deeply car.ved these preat H}()(:l;ts, t}mfr (m’\\ .15{
down the long slope, draining comparatively large areas, while those flowing from the steeper face tnrn 11()‘\. N
the Great Busiu, descend with great rapidity, and have a comparatively small, though very steep, ‘,él:t(.‘,]ll]l.(,!-llb AR

In the cuse of the streams of the eastern side of the basin in Utah the water supply iy -enormounsly 1nurm},&ed.
fromt the fact that the rivers draining the gently sloping side of the Wasatch mountains do nof flow away {roin
the Great Basing bat tarning abruptly pass through narrow, deep eanyons and come out on the 1)1:LinS b 1‘:116
foort of the st(e(*p/ slopes.  Thus it is that Utah enjoys such an unexampled water supply in ‘spite of ity nﬂl.m,‘wme
untiuvorable position.  On the western side of the basin in Nevada, although many of the chm%ctm‘istws.m‘o
similur to those on the opposite edge in Utah, yet this favorable citeumstance is not found except to a vory slight
extent, The streams which rise on the far side of the Wasatch range westerly from the Great Basin comntinue to
Aow i that direction and finally enter the San Joaquin and Sacramento, so that Nevada receives only the drainaga
from the steeper slopes. A possible exception may be noted in the case of the Truckee river, which rises DLehind
the Tahoe range and comes around the northern end of that range into the Great Basin, In many respoects this
is w eounterpart of the Bear river of the uortheastern side of the Great Basin, with its regulating Iake and
sinuous course, but in every way it is of far less size and less importance to agriculture. In short, tlie groat
treams of the eastern edge of the basin are but feebly represented on the western side.

The Great Basin as a whole rises gradually from south to north, the upper edge bewmg at a general elovation
of nearly 5000 feet, It is higher in the center than on the eastern and western edges at the foot of tho uplitted
mountain blocks. Thus it is that the water collects in these depressions on each edge, forming on the west o
number of small saline lukes, each fed by its own river, and on the cast, with the greater water supply, « single
great salt lake covering the Place comparable to that of the smaller lakes on the other side. In conseqguences of
the higher center of the basin, the greater portion of the drainage forming the Flumboldt viver flows fTrom the
center westerly toward the edge and there aids in the formation of the small lakes.

An almost innumerable array of smaller mountain ranges, trending north and south, fills the Great B3asin and
diversifies its surface by their bare and rugged peaks. - Streams isste from some of these, but after a short course
dowu the mountain sides and along a narrow valley they disappear into smal] saline lakes or sinks in the broader
valleys between the ranges, Over hundreds or even thousands of Square miles of lower mountaing ancl desert
plains there may not be o drop of water to be found during a great part of the year, and the unwary traveler ig
in danger of perishing from thirst. Fop months or even years rain does not fall on some of these vast plains, and
the Leut of summer renders the higher animal life almost impossible,

The climate within the interior basin has not, always been as arid as at present, for within comparatively late
greolugical time there have been fluctuations sufficient on the one hand to produce great lakeg of fresh water, and
on the other extreme to completely dry these, the ever-changing conditions again bringing about the abundant
rainfull necessary to il the ancient basins. The shores and beaches of these ancient lakes (a) form conspicuons
features of the Iandscape of the present country, and the fine materials deposited upon their bottoms are x.iow the
level plaing whose s0il, when molstened, yields abundant crops. .

Fourrivers of notable size are formed by the drainage from the steep eastern face of the Sierra N evadas. These
are the Truckee on the north, the Carson, Walker, and Owens on the south. The first three of these i“lmfr
Wf‘\,‘m(?ﬂy into the Great Basin and finally lose their waters in the saline lakes, the Truckee into Pyrdmﬂl and
V\.nmemncca lakes, the Carson into Carson sink, and the Walker into Walker lake, The fourth river, Owensi,.
S o o T v Sy o o B

: nd s easterly trend, while the state lines.which bound this side of
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s their extent and fluctuations, have hean doscribed in monographs of the Unitutlﬂﬁ‘imt;u

LRI




NEVADA. 179

The western houndary of Nevada coming from the north runs toward the Sierra Nevadas and crosses the
eastern slope dingonadly, ascending gradually toward the higher sumumits. When it reaches Jake Tahoe it turns
abruptly to o southeastorly comrse and descends again diagonally down the mountain slopes to the plains bheyond.
within this broad angle fueluded by the state lines where they aseend and deseend the Sierra Nevadas is ineluded
the most important portion off the state agrieddturally and also as regards mining industries and population.
Phe state lines on Chiv wide by their peealiar position, in Doth instances diagonal to the general course of.the
mountaing, ent the deainage basing of the Pruckee, Carson, and Walker, leaving the head waters and upper valleys
in Calditorninod the lower fortile plaing in Novada,  The fourth streamn of this series, Owens river, lying along
the mountaing, is by the southeasterly divestion of the state line left wholly in California.

Phese e vivery, the Truekee, Carson, and Walker, together with the Humbolds, which flows from the
centor of the hasin towal the western edge, comprise practically the water supply of the state. There are other
amadl strenms and mnny springs, hut none of these are o importance save to small localities or to individuals.
Thoe doyelopment off the agrienharal rosourcees of the state, therefore, depends npon the eareful conservation of the
waters of these rivers, aud thetr wtilization to the greatest pessible extent. Phis faet has long been recognized,
aud steps, thotgh somewhat halting, have bocn taken toward the investigation of the water supply and the best
menns of inevensing the wtilization of it, In all projects, however, Novada as o state is hampered by the fact
that ber principad streuns dovive the groator part of their water from catehment areas lying within the state off
Clifenia., .

NTORAGE RESERVOIRS,

PThore are wany exeellent loealities for the construetion of storage reservoirs upon the head waters of the
tueson and Trwekee, by which the oxeess waters ol the early spring floods could be held for use later in the season.
Surveys have been made of o number of the more fmportant of these, and they have peen 1:és;erved, at least sueh
puv(inha af thom as belong to tho United States, fov reservoir purposes, The reservolr w‘,l‘uch‘has attracted the
groatest amount off popudar ablantion i ke Tahoo, and it has bcen‘ u}‘ge(} tha.t‘ by holding its waters back b.y‘
e of W osiitablo dun enormous quantivies can Do retained ‘ff)r tho: irrigation of thousands Qf acres. There is
however, & question of waber supply of the lake involved i'n this '1)1'Q!ccb which is seldom take}imto acf}c;mlt. The
dentnago ween tributary to the take of 5006 square miles is, in 1)1‘()1>0?i;1011 to the open water mufac:e,.tvh{(; 1 anllm‘m]gi
to 102 square miles, exceodingly small, and it is doubtfal whether tu every year the Iake can be raised to a heig

sufliciont to ftuvnish wator to the amount anticipated. In this respect lake Tahoa is. comparable to Bear lake and .

Utah lake on the enstern sido ot the Cirent Basin, namely, in being too 1i}rge for economical'walt?rlgltorfmg(; 1’.1[‘]1{2:.
oxpense, however, of holding water within tho lake won'ld he very small, smgla he quﬂ._e..t ;‘m; }5)]? 116&]; iy con 10 a,(;; .
One obstuele to tha use of this luke as o 8EOrage Teservolt "I‘or‘tho dry lands 'of Nevada is t"m. ‘ 6711‘1 le }18 Pr{l}ﬁu:n ig

in Cudiforndiy s s also the nulwal outlet and o largo part of the conrse of the Tw:xckee ni\ge%, " flcl Sox;st hl: m;
The outlel is now nuder the chargo of Tumbovmen, who ase tho water from. the lake at certain seasons ol the yo

o earry logs to tho sawills below, ‘ ‘ . -
" W;}: ‘\ijl,(l’l((){‘l::i(t)(l)l‘ ('L}(tu'(;‘l}:‘(‘\‘;'t:;tu'v(»il: gitoss occeupied in part by lakes, and t(! which pubhc1zmt.?(;3tnt}.f)11f'11§§Ab(éﬁ::ﬂfgﬁ)eizgyr
Qi Ghoro w1, nmber ol Toealities senttered throngh the mowtang at the heac wa elbl o i e §=1 g kzl o 1?& |
of whi,uh are suitablo for Tiolding water,  These are mainly vaileys, 1u som‘e qu.sesl forxr‘xewf_y ;)cuzn;m fafm::i({ely
and Tnter by smnfl lakes whieh by conrse ol timo have eub . outlet ‘Llh‘mugh' vt?‘lebogxi&;? 01f1u;’ ‘;ter ¢ 00}1 gi(iemble
gmadl expenditure ol Tabor and capital will close the o'u;t‘lats,‘ and .1)y fiusc 1]11%1.111b.‘ fies of > 1(“1(15 £ oo sidernblo
glzo ean bo ekl An proviously wentioned thoso Joealities are m‘mnly m . a ; (:1111‘1‘.2, ‘the ¢ ui;ite e o o
are T down the strenm upon the deserts of .N(Wfl»dﬂ,, and there is 111119(?11?11‘1‘3* 11(:1, zhese zo(éa,ﬁﬁes Lo
the part of Oalifornin in forsearding suel enberprises. ..Am)thev d a,\:rb(w {,;: ,m;er hese locallles ot 0 B s
ownad and oeeupied as daivy farms, and o large price 1s put upon them wher ), !

discusned,

T‘IJIT(‘EKNTACI,‘I()NSV OF WATER SUPPLY.

ryoiTs ich can be fi i oril, M r June durin
Thara is ugually ample water for theso storage reservoirs, which can be filled in April, May, o ng-
the leight of tho floods or during
yeur is parhaps best shown by b

Wi R { eontage of rainfall for , .

wnth, With this ix placed the per pentage far ‘ il e owine:

gl\,(;l\:t;}:xy of i?llu: i;npurba:nt gtronms avo given in tabulwr form ander the deseriptions of the counties 0 g
T} 1 Ml ‘ i

pages,

the winter months. The distribution of water in the streams throughouththe-:
ho ‘m‘blo on the followifig page, which gives the percentage of chschaa.jg.e month by
\ immediate comparison, The actual quantities of water-

-
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MONTHLY PERCENTAGE OF RIVER FLOW AND RAINFALL.,
Average

MUNTHS, ;&l;?t:}lge rainfall.

! ’ (Per’ cent.) | (Per cent.)

January 2.7 15.8

Febraary ... 2.8 13.0

‘ March 4.6 10.2

;. April 10.2 9.6

] May 4.7 9.0

D MDEeeeeeeeeeeeeen 2.8 5.8

. - .

| JUly e 1 ; z ? g

poAugust .. .

j September .3 2.5

D oetaber ... 3.0 0.8

3 November . 2.6 9.0
Devcember... .o 2.9 4,0

The above percentages of ran-off relate strictly to thg discharge of the 0'9,1'501‘1 1‘1\1;(;1‘ €(l>1r :iﬁg, Lglslslllié‘glfgl 1(’)‘;_
asgntned that the Truckee and Walker follow about this general orc}er. It 18 "I)I-ObgL Cha dl inJ the
:-;.m:r in the Humboldt varies somewhat from this, a greater 1)1‘0]_)0.1‘t10n ﬂ'OWlllg‘ 11111 ?/Iﬁichtm; v) ):r?islam?ﬁz’wrly
flow during fall and winter also heing somewhat smaller‘. From an inspection 'Of"E eh& e1 ‘t lfl lfi ’1 . oﬂf' H el
ane-hiudf of the total amount of the water carried by the river comes in May and Ju}l_e, t e z}mou;lth . . g tl b })‘1 yt,;
:s0 that by the end of July the rivers are below the average for t_he year. The dlstrlbllt;(?n 0 the rain ‘tlll 011t,r 1()1}
the veur has been taken from the records of the signal service obtained at 13 statlonh. 11} the b\‘]’te, “‘]'m}ﬁa
ubse;'vatimm Liave heen earried on for a period of at least 18 years, The average annual mm.mll rgcmdeod at ’n‘ :
of these stations was a little over 6.10 inches. Taking the months from Novembelr_' to March, 1nulus1\'fe, FL.OO | 1)(51‘
went of the total rainfall for the year fell, this amounting to 3.78 inches. In the 7 months from April to October
the average precipitation for all these stations was only 2.32 inches. 'It s'hould_ be noted, !lOWGVGl‘, that the
localities where these measurements of precipitation were made are mainly in the Great Basin, away from the
mountains, and at altitudes of from 4,000 to 6,000 feet. ] . ' ‘ ‘

It is evident from a consideration of these figures that farming without irriga,"cion is prfwtlmlly impossible,
except possibly on low grounds wet by seepage. Not only is the amount pf rain exceedingly snmll- but ‘Llu?a
distribution throughout the year is not favorable to the needs of agriculture, since such a large propormon' fa'lls
during the winter. The average rainfall, 6.10 inches, above noted,’ does not by any means represent ?110. rainfall
in the Sierra Nevadas. As examples of precipitation at localities among the mountains may be given Boen,
Clul., at an altitude of over 5,550 feet, with a mean annual rainfall for over 18 years of 15 inches; also Truclkeo,
Cal., at an altitude of 5,820 feet, and rainfall of 27 inches. Still higher in the mountaing, at Summit, Cal,, where
the altitude is 6,763 feet, the mean annnal rainfall for 17 years was over 49 inches. Tt is from this abundant
precipitation, mainly in the form of snow on the high mountains, that the rivers receive their supply. At rhro
Intervals heavy storms may oceur out in the basin, but these arve of comparatively little value to agriculture, and
in fuct may be injurious. The rains falling upon the ‘perfectly level lands in the center of some of the valloys
sometimes convert them into broad lakes, the water standing to a depth of a few inches for several hours or days
until evaporated, ‘ _

In the employment of waters in irrigation it has been found here, as in other localities, that the irrigation of
the higher laud on the edge of a valley lelps to water the lower ground, and that less water is required on the
jarter. and in some cases forage crops can be suceessfully raised by seepage alone from higher land. When water
i first applied to the soil it often sinks in so rapidly that even with a large stream it seems impossible to saturato
even anwere. Gradnally, however, the water level is raised in the surrounding lands, and in the course of months
or years the ground water of the vicinity has come so near the surface that a comparatively small amount of water
stftices for a geason’s irrigation.  The rise of the ground water is attested by the fact that wells previously sunlk
in dry earth to depths of 60 to 100 feet without reaching water ave in some cases filled to within a few fect of the
surface, ..

WELLS,.

The waters from wells and springs hiave an exveptional value in N evada on account of -the general -scarcity of
surface waters, Taking the state as n whole, there are a large number of springs the waters of which inmany
“ases are warm or hot and often too heavily charged with mineral matter to be useful for agriculture. Thure are
a few shallow tlowing wells in the state, notably in the vieinity of Carson, A number of deep holes have been
drilled in different parts of the state, but without suceess so far as flowing wells are concerned. It is reported
that & well was sunk by the railroad company at White Plains, Churehill county, west of the Finmboldt and
Carson sinks, to a depth of 2,345 feet, but without reaching water. Another well at Lovelocks, Humboldt county,
north of Humboldt sink, was put down to a depth of 1,000 feet, but without success.
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On the lower lanids in Ormsby county are a number of small flowing wells from 100 to 150 feet in depth,
delivering a quantity of water ranging from 2 to 25 gallons per minute each, Other small flowing wells have been
found in Carson valley in Douglas county, in Washoe valley in Washoe county, on the low lands of Churchill
county, near Battle mountain and Austin in Lander county, and also in Bureka and White Pine counties, In
general it may be said that these wells vary in depth from 50 to 300 feet, ave from 2 to 6 inches in dinmeter, and
cost from $1 to §6 per foot according to depth and the success of the driller. The amount of water delivered ix
very small, almost insignificant in comparison to that carried by a small irrigating diteh, but is valuable for
watering stock and for dowmestic purposes.

These wellg are in many respects similar to those of Utah along the edge of Utah lake and Great Salt lake.
It appears probable that in all of these valleys in which irrigation has been carried on for 2 number of years the
waters have permeated the unconsolidated deposits of sand and gravel. These being interstratiticd with beds of
clay and dipping slightly toward the center of the basin give rise to conditions favorable for small fowing wells
in the lower portions of each valley. Whena pipe is driven down through these alternating beds und penetrating
the clay layers enters the gravel or sand, the water tends to rise to the surface and overflow if the top of the pipe
is Delow the general level of the valley.

The probabilities of obtaining large artesian wells in the valleys of Nevada do not seem from present knowledge
at all favorable, both because the deep wells drilled within the past few years have been in general dry. and
because the large number and wide distribution of springs indicate a dislocation of strata m.n‘u.mmb}f‘ to the
production of artesian wells, Exploration in this regard is being carried on oucasim_lally, and it ix po=sible that
flowing waters of considerable local value, especially for supply of cattle, may be obtained,

IRRIGATING DITCHES.

The jrrigating ditehes of Nevada for convenience have been arranged i'n two' gj‘vr«vnum, the !irt% i‘isitwi:xt'ilx% af
those having an average width of less than 5 feet and the second those ni‘ i wulthw«:’,i' 5 feet mfd ur m .r‘h-f, ;{:‘: 4;{&
cost per running mile of the smaller ditches has been found to be approxima tely $200 :fofl of th(;ﬂ] ar ;f. :} '1. l,:; ,;
mile, including in this the cost of headworks, flumes, and othervstructures. ’F]le 'zwel tg({ w(x f‘t 1,”». z; ::t {;T: ",t
ditches is about 8 feet, and there are compa ratively few averaging over 10 i(:f‘t in wilth, so few in fact that
separate class of this dimension has not heen made as in the case o‘f athel_- state‘.s‘. o e of Lo

The average area irrigated by each ditch is 530 a9res, excluding frf)m th}élc:;n}j“-{:] “‘m » m;mi ﬂ;“:f“
ditches reported to irrigate tracts of unusually great size. For eumg‘:‘xfxsun" x? 1t) 1 ! us{? 1r ,. xlu the;e“(.a\-e; 3 ﬂ‘.w, "
Idaho .the ditches irrigate on an average 385 acres emd'm I\I’ontmm 5..:) a<:1}ta§, t(\L tl‘(nlil;“:‘lﬁ““ }}1“"1-.,‘“{,..‘{. o of
the large canals. Thislarge acreage to each irrigz‘xtlflg d‘ltch‘ls ('111«1j not t? | :-{tt.t ,:‘ :’i dw;,x 1,“ o - I the
fact that throughout a great part of the state 1rr1gu§10n is stﬂl. in thf.‘ iu:; 8 \e}t ot deve (}‘--E;ﬁ . Ih::
advanced beyond the simple and wasteful metbods of flooding the gmu}u'; b.‘ o ﬂ». ;@;fhl’u,e mm],“mmm "
water wasted bub the results obtained are often of less value th.im \\w?t{ldﬂha‘\ ( (,.eu“f;:h,,‘; n ;"st ml“mme 51,‘.(4% of
Detter methods of irrigation, for by the use of too great an 'amoun‘t\' f}t \\: tu agrlxll: - 'Imzuw.m valnable spuies o7
native grasses are drowned out, coarse swamp grasses taking thm} }’}ug :; . -,ropi 1-t{- (,f: thé o
by one man not only diminishes the supply for mhel? persons, but m:l.}l‘,m? ’L:t‘ l hlas e e bt they lave

In the construction of these irrigating ditches Il‘t.t]e, it any,‘nutsuT(i f:.i(p:v :em,ip ¢ allm(,s{wh(,nv Witﬁm e
B ers and notne indi:idg?ﬂly ’? rﬂiz i\? :t)tlaf I;tl’:;i:& ffelll:ffx; l'wlg of s&;ﬁt("lzl s be célled such, is

ands of the farmers, and the administration ot t ater, general lack of SYRE O B deriving
i::lﬁ:;};y within the con7trol of themen who are directl}.* beueﬁted'. (}“ “;gt]t:1?12‘)11:11*:‘1:111?11;z;l ;::f c(:;tlﬁiut,.; bemwii
water from the same stream and the many separate n}terests “‘171:\1 ) \-uv‘);cn‘thu éui}l,lv iy
irrigators as to the distribution of water, espeeially during the seasons v § 3
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TY
CONDITION OF IRRIGATION IN EACH COUNTY.
()
PED. FARMS. AND CROPS IN BACH COUNTY IN NEVADA IN 1880,
NUMHBER OF IRRIGATORS, AREA IRRIGATED, FARMS,
,...._»«,——“——»— ‘ r o
‘ | : oF AREA IRRIGATED,
e ey muaToR. FARM AREA. | ‘ Avor.
A i | I e ago
Aver. i e i ;
Num aup iz o 4 i Area l Clerealsy Alfalfn, Por |, I‘QP r n}'lltil‘:)‘:l.
Ty Area ol ; Il of eounties Cop (Aeres.)|(Acres )| Por |40 ot or| @ RO
3 her ¢ irrigated  gated 3 P Per b or | b ol land
sornas ieri B Dpotar: Per 4 Der {of || 10 aeres. cent, || eentoll "y hn1 wl || per
rugops, 1 ACTES.C faris Total |t of |eent of ‘eent. uf“ Acres, enf avon of fotal | o Der
gaters. in nun- popu- ¢ farm ¢ pepu- caunty, 3 N by irri-
arred. o bere Sy ‘owners. Intion, aTen. gu(,m‘m'
‘ ‘ S I U PO R T
, v e ‘ . I
o : : ! ! 9,215 32 L4 18 ] w12, 02
Tortul 1,167 2403 w2 19 279 2.55 | 70,233,600 | 1,661,416 | 49,216 ) 0.92 | 14 e -
R ! o o - J— il - 22| PR I v g
e - o | = o e a0
: {52,780 | 81.08 0| 8,648 ) 0. 1
Eburehill 4 225 5oob M RmORR M) R R 8 7,?*
Dl 2 me o m s Du 0 s gwos | SO0 | a0 00| 10046 | 07
T ] I TR 0o 000 | 18,000 | s0.p 48] 0G| 008 270 205
T 1l Lo is WL [ 2,636,000 1 143,300 | s.ag‘ 20 2,633 || 0200 a2
Buteki. coourinunan 4 . i I : | ! : - o -
‘; 200 | ! ! 38 1 0.53 | 13,63 | 13,86 14, 44
" LB, 6 7 4,98 10,611,200 1 418,815 45.01 | 81 508 E 3] .80 -
Pambeldt W mE om m D29] wA0M0| L) 03] Com ) Sl Sk 1 o4
s T i 16 98 3.97 | S50 ILSLM0 | 1886, SLTE G WL A0R GL) 0| g Lol
: R B SR Lugl 808900 | dgiass | 5401 N 114210810 [ 2% Jo0n | anon || 1000
- TR BT 6.36 ] 10,820,120 | 86,425 | 49003 71| 706 0.08 | 9207 23, 18,
& ; 9 A .36 1 10, l ‘
. 4 | | TR ‘ 20,95 || 51,66
: 59 I 3l 9 ol 6220 oLl Ll onoz| 187i| 206 sl
TME e 1 v ool uma . el Rl B Ml 6ok R
ot }iii L1 25 8,65 | .43 2,506,800 | 13,501 | 82.15 | 1,575 | 13,788 | . o.ﬁg {%85 ,ig. i 1368
W hite Pine Wl et 1T 19 6o 5.87 | 6,330,880 ‘ 124,625 | 5106 | 1L.074] 2,750 | 0.28 | 18 X B
¥ itk i . r : | ! ) 1 g

a Includes owned amd hived farms, assuming one farmer to each,

CHURCHILL COUNTY is in western Nevada, east of the row of small counties along the foot of the Sierra
Nevadus, It contains on the extreme west a portion of Winnemueea lake, into which t'he Truckee 'i'l(_)ws, ilmd on
the worth u part of Huholdt lake at the lower end of tlie Humboldt river. The most important bO.dl(‘,E of wu:i:er
are tarson lake, neur the southwesterly side of the county, and Carson sink, to the north of _t}m, oceupying
evidently the lowest portion of this part of the Great Basin, since the drainage of the Truckeez I!‘mubnl(lb, and
Alarson finds the Jast resting place and ultimately disappears by evaporation. Carson river, entering tho county
from the west, flows in a general easterly direction, meanders through the nearly level bottom lands, and dividing
into several channels discharges into Carson lake to the south or into the sink towhrd the north. In the broad
valley in the vieinity of these Iakes there are probably over 100,000 acres of rich land, the greater portion of which
is Ivi.u g idle for Jack of water. The general altitude of this Iow land is under 4,200 feet and the climate is favorable
for the production of Iavge crops.  The lands at present tilled form an insignificant part of that which conld be
bronght under enltivation if water could be secured. By the construction of reservoirs at the well known- sites
along the Carson above this valley, ample water could be obtained for the irrigation of a portion at lewst of this
desert area. . ‘

The present agricultural lands are alon g the Carson river and its various channels. Water is taken from the
river and its slonghs by over 50 ditches, each leading to one or more ranches. The lower lands near the lakes have
minly an adobe soil, which, though fertile, is not as rich as that of the desert lands farther back from the river, but
can be brought under enltivation at small expense. The water for irrigation is allowed to run on wild grass antil
the quantity is equal to that which would cover the surface to a depth of from 3 to 4 inchey, the stream Howing
steadily for 8 or 10 days, after which the water is turned off for a week or more, and then allowed to ran upon
the field again.  Large areas of grass are thus brought under irrigation at smajl expense and with little labor, and
great quantities of water are used at times when it is plentiful, : ‘ ‘

There are thousands of acres of good land in this county lying back from Carson river at an elevation slightly
oo great to adwit of bringing water upon them except by the construction of long and expensive canals. In one
vitse at least water is raised by means of a pump driven by an engine. This is said to deliver water at the rate of
104 miner’s inches, irvigating 1 aere in 2 hours. The cost of the pump and engine is reported to have been $1,200,
The fuel used is sage brush, , :

Doveras couNTy is the most southerly of those on the west side of Nevada and oceupies the broad angle
mide hy the change in direction of the line between this state and California, It extends easterly from Tahoe
luke nearly to the Walker river, inclading in its southern extremity a portion of the West Walkor. The east and
west forks of the Carson low from California northerly into this county aud unite in
bottom lands have an altitude of from 4,700 te 5,000 feet. The agrieultural 1
mainly o 'tlmne western side, water being taken from the east and west forks, and also from the small creeks which
come down from ﬂxe_Talme mnuntfxins. On the east side of the Carson valley are broad deserts, whose fertile lands
could be renderad highly 1»1'0(.111(;t1x'(a by t‘he use of' waters obtained by storing the floods of Carson river., These
lmub&) are owned largel_y by a few'imlivxduals, some of whom have discussed the feasibility of attempting the
construction of reservoirs. Examinations conducted Ly the United States Geological Survey and: by private

the Carson valley, whoso
and of the county is within this valley,
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enterprise have fornished data by which the cost of these improvements can be computed, and a large amount of
information is available as to water supply and storage capacity, sufficient to show the feasibility of such schemes.
The extension of agriculture in this county by use of stored waters rests upon the questions of water control and
of securing sufficient capital to construct the systems. The information at hand carries the matter beyond the
preliminary stages, and is sufficient to justify organization for definite ends. In the Jower part of Carson valley
is a locality suitable in many ways for the construction of a reservoir to hold waters for nse upon the lands below
Dayton in Storey county. In short, there is no lack of localities favorable for water oona«.rvatmu, the obstacles
being of a financial or legal character rather than those offered by nature.

The guantity of water in the Bast and West Carson rivers has Deen measured at points («) above the valley,
the gauging station on the East Carson being at the Rodenbah raneh, about 14 miles from Genoa and 22 miles from
¥ Carson, and that on the west fork of the river being about one-half 11111(, above the town of Woodford, Alpine county,
California, which is 20 miles from Genoa and 32 miles from Carson. ' ‘
; The main Carson was measured on June 10, 1889, below the junction of the east and west forks. The
{ discharge at that time was only 527 second-feet, o great 1)@1"0 of the water being diverted by irrigation ditches ab
' points above. In 1890 a station was established at the lower end of the Carson valley, near Empire, thus giving
the discharge as shown above fwmlable ior the valleya farther down below Dayton, in Lyoun county.

@ The resnlts are given in the inllm\ ing tabl( 52

DISCHARGE OF EAST CARSON RIVER AT RODENBAH, DISCHARGE OF W]]::’l‘ CARSON RIVER AT WOODFORD,
NEVADA. CALIFORNILA.
(Drainage arvea, 414 square miles.) (Drainage area, 70 square miles.;
j I i T — S —
DISCHARGE IN SECOND-FEET. | 1" RUN-QFF. DISCHARGE IN SECOND-FEFR
i i
T T -f; Tatal for | o I”"“ . YT T i or | I
j MONTHS. | bomonth in i Second- MOUNTHS., | ! i month in §j t Second-
1 Maxi- | Mini | Mean {’3 uere-teet )‘ Depth mf {eet per Maxi- | Mint- | Maumn. \‘; uere-feet, || Depth inl feet per
| mum. - mum. | i 1 inches, ] sgquare mum. | omum, i - inches. | Snuare
i ! | i i mile, ; it ! mile,
. ! | i _“u R o e : .
) I i j | . 5 | e
1890. j I I i 1890, I I ; ’
! April 7to30..... 1,565 | 72 | 1,026 | 681,097 | 2761 2,48 | Apriloto80.... 448 145 | 284 | 16,808 | 4.56 | 4.08
: May4tosl......] 4,200 1,315 2,654 I oemem|l 7.8 j 6.41 | May .ocveiioiae 924 I q8 | 657 i 40,405 { 10,83 | 9.40
| JURG- e ernennanns, 3,90 | 1,785 2,430 144,585 ” 0.55 | .87 || June. 1,284 | 443 J' 614 ‘: 36,633 1 9.70 8.77
2,780 750 1789 [ 110, pod | 4,98 432 July ... 606 [ W2 EE0 | 28890 Poonew 5.43
Aungnst.......... 875 4311 87 36,715 l 1.66 | 1.44 || Angnatoo... ... 240 | 9 | 133 | 8,402 | 2.93 | 1.88
September....... 437 400 41511 24,602 1.12 ’ 1,00 || September...... 86 ; 70 75 l 4,462 § 1.09 | 1,67
October.......... 390 385 386 | 23,740 | 1.07 | 0,93 |} October......._. 78 hES [ 67§+ 4120 110} 0.96
!  November ....... 385 | 380 ase !l en808) 104 003 | November...... 58] .- 46 \ vl o5l e8| 0,70
f December ....... 400 375 379 23, 308 ‘k 1.06 0.92 || December ...... 58 421 53 |l 8,259 0.87 f 0.76
‘ 1801, | : | ; L meL z 1 - |
i Jannary ......... 3905 85 | 388 | 23, 862 | 1.08 | 0.94 || January ........ 62 40 52 3,108 0.26 | 0.74
February ... .... 715 877 | 402 22,811 ) L01] 0,97 || February....... 58 | 2 8 } 2, 664 0.7 0.69
i Mareh.. 1,650 300 783 48,154 ) 218 | 1.89 | Mereh.o........ o8 50 6Ll 8,758 noLi o 0.87
] April... 500 410 452 26,884 re2]  Crel April......... 884 | 62 ]‘ 127 l 7,59 | 2.0 l 1.82
: May...... J o L88 1,010 1,445 88, 867 4.02 | 3,40 | May coeeennn.. 740 800 | 534 42,820 8.7 | 7.62
Juue ..... I 1,84 - 565 1,328 - 79,010 3,58 !' 3.12 || June.cceeeone... 456 240 | 338 20,111 | 5.98 | 4,63
July eoeerennanns. 1,180 445 618 | 38,007 172 1,50 || JOTFeenceenenns 280 82 | 1430 7,895 } So14 ! 1.86
Angust......... 7 300 | . 408 | 25, 092 1.14 0.99 || August......... 8 [ 50 05 3,907 107 0.93
September....... 400 185 | 388 | 23, (186 104! 0.93 )| September...... 50 34 ‘ 41 2,439 0. 65 0.60
October.......... 285 | 385 | 385 28,617 1.08 | 0.93 | Octaber......... 54 42 48 2,052 0. 80 0.89
November ....... 485 385 385 | 22, 907 1,05 I 0.93 | November ...... 50 | 38 | 3Bl 2858 0.69 0. 61
December. ... .. 480 385 438 | 26, 937 i 119 l( 1.00 || December. ...... 54 [ 42 ‘ 47 2,800 1 0.77 0. 67
Per annum , 877 619 448,810 20,31 f 1.50 ‘} Per annum. . 740 | 3¢ i 128 62,038 | 24.89 1,83
S -—‘z S S g .——~—,——-—.!—' 1892_ eSS :—w-——-—i e = T e ame s PR S )
Janaary 475 390 : 93,085 1ol o Tanunry ‘ 46 42 | 5 9,767 074 0. 64
February 290 288 ;‘i 22,310 | Lo0 0,04 || February ... 54 8 {s ?,045 0.60 0. 86
Mareh . 0 109 ;( wesa| 117 1,09 || Mareb ..o ' T 54 85 3,007 107 0.93
April. 100 sy Al ‘l L2 | 115 | DISCHARGE OF MATN CARSUN RIVER AND FLUME, NEAR EMPIRE,
May 480 1,226 i 75,400 i 341 ¢ 2,96 | ] WEVADA.,
June . .. - 715 1,158 | 68,783 |! 3.11 2,81 || {Drainage nrea, 894 square miles.)
b I O f 420 506 f? BLIO | 140 1.22 P j — i }
i - i i .
’ Sugust poomer as maey Lo | LOON apritiotoso...| 32,307 l La sl maw) o Les) L7
Rcroinita - B I ot IR B £
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IRRIGATION.

. " Ca T north and Utah on the east.

ELEG COUNTY is in the northeastern corner of Nevada, a(lJo’lt:llllclli ll‘ic?e];o (:’(:;:;‘;ing tho catehment aroas of the
The greater part of the county is on the head waters of the Humbold! o ;  oeth i6 also contains the head waters
nortl, east, and south forks, which unite to form that stream. On the extrem  d south forks of the Owylies
of Salmon ereek and Bruneau river, which flow north into the Snake, and the eéns oﬁsicgts h a, 01 oat platean 7,000
irowing northwesterly into Idaho and Oregon. The northern part of the county consIs 8 !
feet wind upward in elevation, little known except ‘perlmps to pr
part of the county, however, the topo_graplfy is similar to that (1)1f the g:tsxep“
trending in a north and south direction with long, narrow valleys ’ te1 flows i the varions streams dnring the
ax, fur exumple, the Ruby and Humboldt ranges, a large amm?nt of wa " ho base of the momntains, The
spring aud early summer, thus rendering possible the cnltivation of 1&}1(1 along the ba m v ’ ;

ericalt il of : s is seatter ing i 11 patches where a stream comes out from the canyons
agrivaltural Jand of the county is seattered, being in small ey where & ‘ed on mainly for thoe parpose of
upon nearly level land.  Cuttle raising is the chief industry, and irrigation 18 ca‘mec‘ \;)n e mﬁ’ev o e .)m‘t of
obtaining hay for winter feed, aud to a less extent for pasturage for the stc.)ck, for which m""‘i} t o e "-i 1 50
the feed i found in the higher valleys among the mountains. Acomparatlvely §1n_a11 amou 0 g «un‘xb_@’so Tais ©
as well ax some vegetables for home use. The acreage in small grains has diminished during | .‘Lh‘@ pdsi %t&l\v y;\u\m,
owing to the lack of markets and to the high freight rates. As i},rule the lands formerly used for grain have heen
plunted to alfalfys or other forage crops and are being converted into lm;Y lands. ‘ : ; | 1

The erop area as a4 whole has diminished owing to the droughts of 1588 em'd succeeding yeu,l’gm.l(l th(c’uugmm y
gevere winter of 1889-1800, during which a great part of the cattle perishedf in a fg\v CASES 8 hiigh ay .?0 per cmﬁ,.
The expense of transportation is so great that with the decline of mining industries filurmmg has hmrdly lmlt}‘lts
gronud, and considerable hardship has been experienced by the greatly scattered agmmltn'ml population. vl,;lm‘
warer supply as a rule ix in ordinary seasons ample for present needs, except per,hu-ps dm‘mg‘. thoe latter part of
the year. The ranches being some distance apart and in most cases each npon its own mountain stream or group
of springs, there is little eomplaint of interference of water rights.

In muany localities the storage of spring water is necessary to insure a constant water supply and an inereaso
of enltivated area. There are 1 number of excellent reservoir sites in the county, especially on the south fork QJ:‘
the Humboldt, where there is an abundance of water from the Ruby mountains; also on Bishop ereek and on the
head waters of Mary river and north fork of Humboldt, as well as on Susie and Maggie creeks. Thero is
apparently ample water to fill reservoirs each year, and if built they will be of value not only to this ¢ounty bnb
also 1o lamds in Bureks, Lander, and Humboldt counties along the course of the river. In one instance at least
storage reservoirs liave heen coustructed, and they are reported to be a financial suceess to the ownoers,

There ave a great number of valleys in this county, on the edge of eaeh of whicll are ranches utilizing noarly
all of the availuble water. The prineipal groups of ranches are those in the vicinity of Tuscarora, on the head waters
of the south furk of the Owybee, and of the streams flowing sontherly into the Humboldty also anlong the cast fovk
of the Hamboldt from Wells westerly, along the western side of Ruby and Clover valleys, and on the south fork
of the Humboldt,  The methods of irrigatiou practiced in all theselocalities are of the simplest and least exponsive
kind. The streams diminish greatly in size or become dry in July, and therefors as much water as possible must
be used early in the season. The irrvigatiug ditches are plowed ous to a size sufficient to hring water out of the
stream bed, in which it is prevented from flowing by rough dams. The higher “sage bruslh” lands in gencral aro
plauted to alfalfa, and the lower to grasses, timothy and redtop doing well on thie hottom lands. By the irvigation
of the alfulfa on the higher, more poroas soil, the lower grounds usually become thoroughly wet and almost
swampy in places. It ix thus a matter of difficulty to make careful comparisons of cost and values of this kind of
irrigation with those where the methods are more highly developed, for liere, where thousands of neres are wob by
simple diversion of a stream upon the higher edge of nearly level land, it becomes almost impossible to obtain with
any exactuess the crop area actually irrigated, since the distance the water penetrates and congoquent ares
sovered vary greatly with the season and character of the soil. '

ESMERALDA COUNTY is in western I\'e?‘ada lying along the state line adjacent to California, z.md. having n
general xffsrtlnvs'ext@r‘l}* ‘and southeasterly direction. The northern half of the county is traversed by a narrow
gange I‘iflh‘(md counecting with the Central Pacific at Reno and runuing \
Californiy. The East Walker river rises in the Sierra Nevadas north of Mouo |
i%asfc)rl‘}v ;’.m'd northerly, r:r'usses the state line into Esmeralda county, and continues northerly into Liyon county.
where it joinsthie West Walker., The main stream flows first north, then east, then soui;h;nqt returning iut(:
Ermeralda county, and emptying into Walker lake, whose waters escape only by’eva.pora,tion (5:*110 ;n‘ti 1 g r (‘f :
East Walker which is included within the county lines and the streams immediately tribute.wy to ifi '["tl(lzliigh Ht((:
greater part of the water supply available for agriculture. A number of small streams, however, issue from the

monntains to the east of the East Walker river and furnish a sm
» : : i a small supply of water for the by v tothe
sonth of Walker lake. bply of water for the broad valley to the

The sitoation of this county in the valleys below
of developing agriculture. The best reservoir sites
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of the state, namely, high mountain ranges
them. Irom some of these mountains,

ake in California, and flowing

the main range of the Sierra Nevadas adds to the diffcultios

are in another state, being on the liead waters of the. Wast

ospectors and to a few cattlemer. Inthesouthern

south to Owens lake i Inyo county,
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‘Walker in Mono county, California. There the waste water of the spring could be held to advantage for nse upon
“the fertile valleys of Esmeralda and Lyon counties were it not for complications arising from state lines e

The unregulated water supply is so uncertain that the development of the resources without water :vstomge is
impossible, In 1889 the Walker river was dry in Mason valley, owing partially perhaps to diversions of Watérv m
Mono county, California. Several of the smaller tributaries of the Bast Walker, which rise within the borders of
the county, can be wholly controlled, and small reservoirs can be constructed upon them, thus obviating #uV
interstate complications, and there are probably other sites suitable for water storage on the small streams
entering the larger valleys, so that many thousand acres can be redeemed even if the better sites in California are
not utilized. '

As arule, Qwin g to its scarcity water is used a little more economically in this county than in localities farther
north. Trrigation is usually by means of small furrows about 30 inches apart, or by the eheck system, small ridges
of earth being thrown up fo hold the water to a given depth over each part of the field. Along the stréams there
are o few small meadows where clover, wire grass, and the native redtop receive sufficient moisture to grow, but
these are of little importanee in comparison with the irrigated forage crop. A great part of the lower ground is
impregnated with various mineral salts, often requiring one to three years’ irrigation before these are washed
out. In some of the valleys the concentration of these salts, borax especially, is so great that they become 1 souree
of revenmne. B

LURBKA COUNTY is a little east of the center of Nevada, and comprises a narrow strip extending in a north
- and south direction, its northern end being crossed by the Twmboldt river, along which are u nutber of ranches.
Tt lies sonth and west of Elko county, to whieh it is similar in many respects, a-deseription of the irrigation in that
county applying to the condition of affairs in this. Tt has an advantage over some of the other ecounties of the state
in being traversed by a north and south line of railway, which connects with the Central Pacitic at Palisade apd
extends southerly to Eureka and to the mines ab Ruby Hill. This railroad was built for the purpose of transporting
mineral products and lumber, and is of less importance to agriculture, on account of the high rates for freight. It
carries a comparatively large tonnage of hides and wool. Away from the vicinity of the Humboldt and of Trout
and Pine creeks the water supply of the county is very seanty, and the prospects are not encouraging as to
future development of agriculture by irrigation. ‘

HUMBOLDT COUNTY is in northwestern Nevada adjoining Oregon, and separated from California only by the
comparatively narrow Washoe county. It contains the lower course of the Humboldt river and the greater part
of the sink where the waters of this river disappear by evaporation. The surface of the county consists of
alternations of short mountain ranges rising to Leights of 7,000 or 8,000 feet above sea level, some of the peaks
reaching altitudes of over 0,000 feet. Tiying between these ranges are nearly level \:ﬁl]@)fs, Fhe soil j,sf‘ whiclt has
been deposited from ancient lakes, or as been made by the action of wind and vain in bringing particles fr«;m: the
moantain masses. Among the mountains are many springs, which sometimes unite to form small streums,  These
brooks and creeks ave swollen during the spring by the melting snow, and their waters flow out upon the desert
valley land, but during many months of the year their beds and channels become dry, except high amoug the
cANyons. : o o 3 -

The Humboldt is a river of entively different character from the streams issuing from the Sierra Nevadas, 50
that divect comparisons can not be made. Inmauny respects i‘F is more like the Owyhee agd Nthe ?‘Ia'l%xfe‘uf"nf.euari;‘n
Oregon, which rise directly north of the Humboldt and flow in 2 general northeﬁrly and eé?terlyv cﬁim; ,[%();1) mt. jn ie
Snake. Series of gaugings have not been made on the Fumbolds, but two measurem?nts are gt‘ I(;n :yl 1;11?“-1 ‘;n
This monograph on lake Lahontan. These measurements were 11}&(1@ below the mouth ot. the I;lf(t’lc mn‘ 0 'le; W 1”:
the total drainage avea was 10,600 square miles, that of the Little Humboldt alone being 17' ,ZS ﬂlﬂﬂ:‘g rx"lel;t ‘ o
discharge on September 10, 1881, when the river was at‘ the loxj'est' stage ?f ’che'y:eari ‘w(?s:f. . ::(;I fe-t»t f;‘;m the
July 17,1882, it was 750 second-feet. At this latter time the height of .the ;‘1Yer 18 1‘} ‘-]-' i .the qmnunf
maximum of the year and was declining rapidly, the discharge two weeks later being nearly one-ha §

. . tan sor 2,000 second feet.
: ; e . wver during a June flood showed a discharge of over =, 5 ..
given. A still later measurement of the river during & §79, but following this time

Humboldt lake, into which this river discharges, is reported to have‘ bheen dry }n 1 . ! e
Ofl(h-ought caJn,m high water which rajsed the lake until i1.1 1882 it StOOfl ata Iught(;i' Ic; e;kills:);x 11:1‘12;%:11::::2
before the drought. The amount of water in this lake, as in tllxe case Qf all tg;e 2’0 zmlan‘d ’\vith()ut«.;"u;ﬂler
evidence as to the quantity which might be held by storage at pq111t§ higher 021 ' 1@ 8 I‘t.he x’vatér ool preventing
discussion itis evident that great areas can be brought under cultwamon})?hﬂu;s I@ :;]iznli étrearn; , £ :
the waste by evaporation as the water finds its way down the long Sfﬂld%_ﬁ MEQ einn and Little Hambollt rivers.

The principal streams of the connty, besides the Humboldt, are \ mgv .t‘u Ro,sa omntains on the east. Tt
Quinu river rises in the valley between Disaster peak on the west and theh . itﬁem& end of Jackson mountains
flows southerly through this valley, its channel turning westerly around the 1o (

: oo 4 i sonsiderable amount
to Blackrock desert on the western side of the county: Daring the time ?f én :&?:fa::: Zpiet:gl:out‘ into a large
of water flows down the channel to the desert, whose surface 18 80 level t l’i‘ih' e hies again in & few weeké,
lake of many miles in extent, but having & depth of ouly a few inches. i3 o

leaving the desert perfectly arid for the rest of the year.
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146 | tlierly, its chanuel
. aters of Ou i 1 flows southerly, its channe
King river rises in the valley to the west of th.e head \V;Litetgt;ﬁlélullﬁgrggr? i?n(fontributes it sl;are toward
jolning that of Quinm river above Bhw[_{rock desert. 1}11 '00) o x’v o ,the cast side of the Santa Rosa
couverting the desert into a lake.  The Little Humboldt rece ww ) rtion of the Columbia drainage. The waters
mountaing, south of the head waters of the L.l ttle Owyhee viver, 1(L P(;l ti?nes of unusual flood the Little ITumboldt
tributary to this stream seldom reach the main cBanne], although (? e said of the streams of this comnty that
tlows south to the Humboldt, jOini]u;_'; it’: above W .11111?1‘1‘12?53.\‘? hlli(‘; hmsc;);ea(?i :‘oyut and. fils 6he low valleys, \\'11.1:1(3 for
for the brief food time of spring there is an excess of w \ S & sy . o in the mmﬁimins.
the yest of the year not a drop of water is to be had except from an occasiona SP}“ 5-'1 t during thoe greater part of
The Humboldt viver itself is the only exception to this rule as to complete drons o 30 yoars o least, exeopt
the yvear, fur water has flowed continuously in its channel down to tl_le H}ll{lbOldfi sink for : .3 1(. :u((;l’l m..t:,h,(: u ) -,lm.
i 1889, ll)uring thi.\.: it 9{ unu:suul -Smrt(;lfyl tI{e “Iﬁzfild(\,‘;: el;z;el’cbljjilébigaggrlﬂzﬁoff::;;gglﬁi} ﬂ,cresbott' hay ﬁnd
{‘4‘"“’2‘?}";1 ‘~)fit2ﬁelllxn;iiz :I,t(rfl(’Lﬁng‘gl;(;s:](;hlflﬁ éz(;xl; ‘;(;rws Elid nc;t yield sufficient to repay the trouble of cutting.
:‘;‘{]‘;: :.ul{:-lliti!)ﬁ Nluay l%e%rcgarded as um;sual, but as it has oceurred once Fhe 1)}‘()babilitie:%s ue] th;li}l 1‘l;twlll vlmz;)]%len
agitin, expeciully us the tendenecies are toward greater and greater diversion of the water of the tributaries o 18
; i . s
Hlln%;;a{‘litn-X‘igﬂtora along the lower course of the river are anxions tq secure some sys'tem of .st:oz"mg: t:h‘(f 'exg?ﬂs
wuter of the spring, for they fear that they will be deprived of their supply more i‘x:e(lluegtly .m I'ut.nu‘(.a. The
frrigators baving ranches from Winnemuces down to the Big Meadows, where the soil is fasl)(x(:lzmll‘)v icisj'_tgle, as a
general thing, have first right to the water, but in spite of this fact they are 1'1o‘€ able to securo the mm‘mnt_tol wh%ul'x
ﬁmy are probably entitled by prior appropriation.  Lawsaits have beel_l tried in the hope of (.zomp(\llm oy 11‘1‘1{,;‘&1:4))‘.51
higher on the stream to turn down the water, but this, as is generally the case, has been' of little rewl 1)011(.\{1»(:, It
seens practically impossible, in spite of laws. or regulations, to compel one man to deliberately destroy his own
property by tarning away water in order to benefit individuals 100 miles away. . . .
The principal body of irrigated land is along the Humboldt river and down toward the sink.  Much of this
rich L is very low, and it is hardly necessary to dig ditches to bring water upon it, for the annaal risoe of the
river produces w natural irrigation, or in many cases water is raised and diverted by a dam across tho river,
citsing Jarge areas to be overtlowed.  Later in the season much of this ground is wet from heneath by seapago
through the subsoil.  Thus it is exceedingly difficult, if not impossible, to distinguish between the crops raised by
irrigation, as the term is commonly employed, from those raised by the perfectly natural mathods of overflow and
seepage. The greater purt of the land of the connty is irrigated for hay, the acr cage of cereals and vogetables
being almost insiguificant,  The size of the raunches is very greab, each containing several hondreds or even
thonsatds of aeres,  On the irrigated land the heaviest of the hay only is cut and the cattle are turned in to grave
upon what is left, ‘ |
Iu Paradise valley on the Little Humboldt are large ranches irvigating hay crops prineipally, and thero are at
least 20 ditches taking water from Martin creek, the principal tributary of the Little Humboldt, This stream rises
among peaks of the Santa Rosa mountains, whose heights are upward of 8,000 feet, and therefors it recoives a
comparatively large amount of water. On the head waters of Quinn river there is some freigation for the PUrpose
of raising feed for cattle and for small patebes of grain and gardens, Al the natural supply ot 6his river has lomg
sinee been approprinted.  Besides these localities are several places, as in Pleasant valley south of Winnemueea,
where irrigation is earried on near the foot of the mountains, , ’
Laxpur covxry is nearly in the center of Nevada, lying southeast of Humboldt (aouxwy. Like Bureka
county it extends in a general north and south direction and is traversed by a railroad running from Battle
wonntain on the Central Pacific to Austin, the headguarters for the mining and stock rafsing trade of that purh
of the state.  Humboldt river crosses the northern end of the county and Reese river flows from the so‘utll,
in time of food contribnting to the Humboldt. During the latter part of the summer anq in the fall the river
channel ix dry at some distance above the junction of these two streams, There are thousands of acres of fertile
land along Rue.s«- river, for which there is no apparent supply of water, Trom the head \Wﬁ'(}l"ﬂ downward
the.stmar‘u fn times of low water disappears in the sandy channel, water Treappearing at varions points where
ﬂlﬂ'f’*r‘!ﬁ rise in the bed or sides.  Cattle ranches are seattered throughout the county “;hcrovev tll(x;ﬁé 18 water to
be fuaul fuy the stovk and all of the streams are utilized in most seasons to their ful] extent for ﬁouldin;r ti]ﬁ})ﬂ,
£TOPS, }11 Swith Creek valley and also in Reese valley near Battle mountain are flowing wellg of‘@ {10 )t:Tl of ﬁ.‘(‘,}z
150 to &30 feet.  The water from these wells is used for stock and the excess is allowed to flow oug upoh };hé rround
w:;;xtc:ermg one ar two acres of grass or occasionally small gardens, Along the Humboldt rivey am )1?:1('(,: as il‘;‘
Eureka and Humboldt counties, where by the spring overflow of the river oD of Liny are rafue Dintes, as |
me'mm COUNTY s in the southeastern’ corner of Nevada, adjoining Utah Arizona, a 11v. Oalifornin, Xt
extends from the Colorado river northerly half the length of the state embracing (’m t;l' ) & ”’t( S o q‘l 91 mﬁz‘m. o
flw lm;:;t part of the state, areas of considerable size near the Colm’*ado i‘iswel~ béin g ;i,i?‘: I]llfl'ﬁllﬁﬁlg (::;‘lgl(l)&f
ee & aunual rainfull is very small, being trom b inches down to less than linch. Tie average for ovi}r 5
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years at Pioche, where the altitude is about 6,200 feet, has been 6.5 inches. The southern and lower portions of
the county are thus exceptionally dry, and the climate is semitropieal in character, so that wherever water ean
be obtained the more valuable fruits can be raised, as well as cotton and sugar cane.

The principal_agricultural settlements are along the Pahranagat valley; also along Muddy river, which flows
into the Virgiu, and on the Virgin river, The water supply of the Pahranagat valley is derived from a number of
large springs which rise at intervals along the mountaing. The most northerly of these is known as Hika spring.
About 5 miles south of this are Crystal springs, and farther south is Ash spring,  The farming land lies in o
narrow belt abont 30 miles long and less than a mile in width, The springs deliver a nearly constant supply of
warm water, which flows down the valley and forms a lake at the southern end. The lowest land was formerly w
marsh, and requires draining followed by irrigation. In fact, the farmers on the lowest ground complain that for
a large part of the year their land is under water, while the rest of the year they may suffer from dronght, Above
the low bottom land is a broad bench, farnishing excellent grazing for cattle during certain seasons of the year.
If the water of the springs could be conducted out upon a portion of this bench by means of well built cunals g

larger area of better land could be brought under cultivation. With the present lavk of markets amd the

impossibility of transporting the produce, it is doubtful whether such projects wonld repay their cost. At present
the principal occupation is stock raising, and only sufficient of the small grains, vegetables, and fenits is produeed
to supply local consumption.

Along Muddy river, in the vicinity of Moapa and Overfon, are a number of ranches, on each of which a
small amount of grain is raised, On Virgin rviver the furms in the vicinity of Bunkerville are in many ways
similar to those in Washington county, Utal.  The bed of the river is constantly changing, rendering irrigation
difficult and expensive, and the occasional heavy sammer storms not only destroy crops but even wash away
portions of the agricultural land. The climate is so favorable that the most valuable crops ean be ruised with
succeess, and § cuttings of alfalfa can often be obtained. TIn this hot climate water must be used with prear eare

on account of the presence of alkaline salts in the soil. In many cases the water ean not be applied direetly to the

surface, for on evaporating it leaves a thin crust throngh which the young plant cau not peneteate,  The water is
applied by means of small ditehes or farrows at intervals of 30 or 40 feet, covering the field, the water saturuting
horizontally the intervening space but not wetting the surface.

IivoN couNTY is in western Nevada, a 1501‘1:1011 of it lying between Douglas and Esmextu]du connties, the
greater part, however, being to the east of the cities of Carson and Virginia. It ls in g(.-uf:m! ,‘f“”"“. somewhat the
shape of a four-pointed star, one narrow projection running northward to the Cfﬂlt[‘ill’ Pacitie x".uh-(y'm], mmt‘,her
westiwvard up the Carson viver to the quartz mills, the third eastward along a portion of ’thc: Int\ver “ ulker river
and outupon the desert south of Carson Iake, and the fourth projecting snutl‘lwe.‘s:terly np the i Walker anid l.hI,‘-
West Walker for a portion of its course, and then leaving the river continuing i 2 narrow strip to the state line
of California. It thus includes Smith valley on the lower part of the West Walker river, Mason valley ou the
main Walker, and Churchill valley on the Carson. e Here

The principal agricaltural areas are in Mason valley, where the East :.mdw\\.est \f. ag\m » 1 ¥ U‘I'h-‘myl.l‘ti*.‘ LI’L
the altitude is 4 little under 4,500 feet, and the climate is highly favorable for 1ru1ti\:, a8 well as 1f'1 ..umu; n (_q‘:;.
In Mason and Smith valleys large aveas are irrigated for alfalfa, t}vo to thre*ef enttings per. y?:u‘ be:ng o »T‘flec ,
and in many cases the cattle find pasturage on these same ﬁ-elds in early sprsug or ‘I.ntt-% mllfut‘t‘e} It}h«,, (Iv }«,.‘1: ;‘1{: ,:;f
There being little or no market for this alfalfa it is fed for duiry purposes or for ‘;}‘mng b(l,'k‘,'. ulx lt 1 ; mx 1, i.:l k of
transportation facilities retards the development of these valleys. The land at {»f&hemi u}u uTLI u.‘ :,1.; 14' " ﬁ‘,m‘ rea
almost insignificant with that which might be cultivated by a Letter 5111)1;1)_ (,i‘“-‘jt‘glir ::i tIr 1; c]ri,l »a(-urcit;
Walker river is nearly ali utilized during the latter part of the crop seasou, :uu% iny }auw dr ;mr, ! e uH:t Im‘ 'Ai;
for the land now cultivated, as in 1889, when there was large loss, partmularb in t e wz‘(’?]( clr(;} o ;lfhc.l; s
in the case of the Truckee and Carson rivers, water storage seems to be the 1’11311)1"11(3%;@ o(tr A me :*xdfz:m‘:w e nﬁe
apparently there is no present prospect of realizing any of the schemes, as the best storage sites are aeross

- in California. Water for use in Smith valley might possibly be Lield by a reservoir on or near West Walker river

and in the same way that for Mason valley in the lower end of Smith valley.

1 D PEES, X ; ey Reems to b

The ranches are mainly in the hands of a few persons owning la.rg‘e ulrc:ge;t md];l:,:te:::;f: 31}:}(;;2: :;( %teglzg
o e pTas i (]31?01)1 perdﬁ 111‘112 Zi:)l;‘;:gﬁ}ll)tl?vlilllle;;ghlt: in emlle(l; «lif;;ln is too me;xt for a poor

w ditch to supply his land, an g e« ying rights fn un old d s ton great for a poo
;ﬁ;x)a?ke.:lljrzs (;mount of lzmcll) 1isyheld for stock raising or for spe:mﬂgm.ve Imr?"’?t’ 2(}: ;h:lrl :(h:pi;'}’;if;t;::l:,:;‘g;:;;:
very slowly. Along the Carson river in Churehill valley are a few lﬂlgﬂfﬂilﬁd?;;(l:ia‘~ : II‘ anﬂv; .] ! ',Imw._ eing clfa o
For these low, level lands there is often an excess of water In thq latter pa;_\wuﬂ ) o r rly iie June, followed by
a dronght latér in the season. Storage could probabl;; be provided for ;lgn (:;,1}( ?ﬂi: . “‘Doughm :{,mm-_ he
reservoir sites higher up the stream, in particular that in the IIxnver‘emlt? %a;.»:ri(luirm;ﬂ L Donglas ¢ nN: . The
vtz mills alone the river from Empire to Dayton, up stream f‘mm‘ ~.1eL gy ultord] londs, have frst Jaime
qmu Z mMLIs along the efforts of these mill owners to secure ai ample supply «ltllern,, periods of dr ug i be o
‘f)%nt ;etf: fﬁl(j ;g}eu];i*al 1and belew, sinee the water after being used for power is returned to the river.  There 1s,

in the lower end of Antelope valley,
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however, a conflict of interest between the irrigators in the Carson valley above the mills and the irrigators farther
down, the development of agriculture in the upper valley tending to decrease the supply for the lower.

Bxamples of the ditches of this connty may be given.. The Weston and Campbell diteh, taking water from
the main Walker river and carrying it northerly toward Wabuska, is 8 iles long, averages 8 feet wide, and is
owned by private parties sharing the water among themselves. The Dayton Ditch Company takes water from
the Carson 1.5 miles above Dayton, carrying it out on the south side for a distance of 5 miles, covering land in the
vicinity of Dayton. The average width is 6 feet and it cost about $10,000. There are three reservoirs on this ditch,
esch holding an amount of water equivalent to that usually fiowing during 12 hours in the ditch. By this means-
the water flowing during the night is held for use on the next day. The Hougham and Howard ditch takes water
from the Carson river about 16 miles below Dayton and carries it out on the north side for a distance of about 5
miles. Theaverage width is 8 feet and it cost probably $5,000. The water is taken from the river by a permanent
dam 6 feet in height, raising the water so that it flows into the diteh. The water in the river at this point has
never completely failed, although failure has been reported both above and below. ,

NYE COUNTY is in south central Nevada, extending from the head waters of streams tributary to the
Humboldt southerly to the California line. It embraces a great area of rough mountain ranges and nearly level
barren valleys, whose only perennial water supply is from an occasional spring of cold or hot water often
charged with mineral matter. In April and May, when the snow melts upon the high ranges, streams are formed
which rush down the sides and oitt npon the valleys, forming short lived lakes or marshes. During these months
vegetation springs up and affords excellent pasturage for live stock. Wherever water can be had for cattle to
drink there the hardy ranchman has taken up his abode. If there is sufficient water for irrigation, various forage
crops are raised for hay for winter feed; also small areas are planted to wheat, barley, oats, and vegetables, Among
the mountain ranges are large deposits of mineral wealth, but the diffienlty of transportation renders these almost
valueless at present. '

The principal crop areas are in the northern end of the county, where the altitude is greater and the water
supply more abundant. On the head waters of Reese river, which flows northerly through Lander county, there
are 20 or more ranches from the source of the river down to Austin. The water in this stream usually begins to
fail about the middle of June, and is short at the time when most needed, in July. The altitude of this valley is
from 6,000 to 7,000 feet. The seasons vary from one year to another, and irrigation sometimes begins in early
April, or in other years on the first of May. The water supply for this valley, as well as for that lower in Lander
county, could be improved materially by storage, but it is questionable whether with the present value of produets
this would be profitable.

In Rig Smoky valley, to the east of Reese river, there is a small amount of irrigation from springs and from. the
creeks which flow in the early part of the year, The seasons, however, are short, and the valley is cold and subject
to frosts. In the eastern end of the county, on Duckwater creek and W'h-ite river, are a few ranches, the altitude
here being a little less than in Big Smoky valley, In the southern end of the conuty is the great Ralston desert,
south of this the Amargosa desert, and southeast of this Pahrimp valley, where there are a number of ranches.
The altitude of this valley is less than 4,000 feet, and it has a comparatively good water supply in a few localities
by the drainage from Charleston peak, which rises to an altitude of over 8,000 feet. The ditches of this county are
all small, being taken mainly from springs or from the fluctnating mountain torrents. The Gooding ditch may
- be given as an example, taking water from the west side of the Reese river. The total length is 2.5 miles, width

3 feet, cost about $250, and area irrigated nearly 200 acres. ‘

OrMSBY coUNTY inecludes a small area on the western side of Nevada, extending easterly in a narrow belt
from lake Taloe on the west across the Tahoe range and Eagle valley to Pinenut mountains. It is the smallest
county of the state, comprising only 144 square miles, the greater part of this being mountainons. It includes the
state capital at Carson, and in population ranks third in the state. The agricultural land of the county is mainly
on the west sideof Bagle valley at an altitude of 4,600 to 5,000 feet. The water supply is derived from streams
flowing easterly from the Tahoe range, the principal of Whn,h are those in Ash and King canyons, and also Clear
creek. A number of small farms are cultivated by the use of several of the cold or warm springs which occur in
the valley. The Carson river flows through the eastern part of the county mainly in canyons, and its waters are
not used to any considerable extent in this connty. A large increase of agricultural area can be rendered possible
only by the construetion of storage reservoirs mainly to the west of Eagle valley. By providing efficient storage
" the lands in Eagle valley, especially those ou the eastern side, now unutilized and worth from $1.25 to $5 per acre,
would be worth from $25 to $50 per acre. There are a number of sites suitable for water storage, but the expense
. of construction, doubts as to permanence of title to the stored water, and questions as to financial success, as well
as the general lack of co-operation among the land owners, have retarded developments in this line. In general it
may be said that those irrigators having & supply of water sufficient for present needs do not fully appreciate the
necessity of increasing the water supply, while the farmers who do not have ample water are often too poor to
materially aid such projects.
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e o E}z:nglzix \(,{(r)-mll)lnh% a small triangnlar shaped area of mountainous conntry lying south of the Truckee

- im‘mrtq;ze ! e ¢LS 0e range. It Is wholly & mining region, agriculture and stock raising having little or

e i ll.t. } (;;)mpm-mon with the mmerall wealth. The population of the eounty is concentrated ut\*irgiuia
population of that place, namely, 8,806, being nearly one-fifth that of the entire state. S

] ! ] 3 . 5

Cars\(?::i :feOL' (’O;Jf T;lt?xteuds m a long, narrow strip along the western edge of Nevada from Oregon nearly to

s capital of the state. The principal part of the tilled land, as well as the population, is in the extreme

10‘?61‘ eI‘ul oF the co‘unty in t.he vicinity of Reno on the Truckee river, The greater portion of the county n.orth of

this p.omt Is composed of irregular mountain areas surrounded by nearly level plains made by the sediment

d?posmed from the 'wa,ters -of the ancient lake Lahontan. The soil is rich in many places, but the ;vater supplz.; is

’z(;f;“sg’ t’lh::i \Vh(l))ll)é:l}liﬂlfifﬁ‘(‘ilént er th‘e‘ needs o_f an agrienltural poplvllation. The county also contains Pyramid lake,

£ the wo bodies of saline water into which the Truckee empties. The land under enltivation is prineipally in

the vicinity 01:' Reno, on the Truckee meadows, extending southerly up Steamboat valley, Water ix derived fron:

the CF’ru(:kG@. river and from the small streams which flow easterly from the Tahoe range. The lower lands are wet

pm‘f:la,llg bg direet; irrigation from ditches, but also in an indirect manner by seepage amd by overfluw duriug the
-spring floods. |

In Lemon and Spanish Springs valleys, lying north and northeast of Renp, are thousauds of acres of fertile
Jand wnntilized for lack of water. It is possible to bring under cultivation a large portion of this rieh land by a
-system of storage of the waters of the Truckee river and by high lue canals leading from the river or from these
storage works. The expense, however, will be very great, and it is not probable that enterprises will be inaugurated
for many years, as much of the land belongs to individuals who can not co-operate in a project requiring enurmois
capital, and also becaunse many of the necessary storage sites are within the state of California, and are owined by
persons who hold them at large prices. The amount of land under irrigation, however, can be greatly in crensed. tivst,
Dby a more caretul utilization of the amount available from the Truekee, and, second, by making use of smaller
storage.sites within the state of Nevada, particularly those near the base of the mountains.

The irrigators in -this county look toward lake Tahoe as the great reservoir site, and believe that future
development will rest largely upon the utilization of this lake; but from ke reasons previously giveu, namely, thi
relatively great area of the lake and small drainage to it, as well as the fact-that the outlet les in California amd
is controlled in the iuterests of lumber men, it seems highly improbable that the county will receive as warh bevefic
from this lake as from smaller projects. Water storage has been begun in a small way by making use of Wishue
lake. A stone dam has been built across the outlet and (talena creek diverted by a ditch ubont 4 miles in length,
s0 that the surplus water of that creck can be turned into the lake. The cost of this enterprise Lis been a litthe
over $11,000, The principal obstacle was in the fach that the land avound the lake is owned by private pirties,
each of whom was injured to a greater or less extent by raising the surface of the luke, Other storage selenes
for holding waters among the foothills have not.as yet heen attempted on any extended xcale.

On the hills and lower mountains is a natural grass most excellent for grazing., furnishing pasturage tor
large numbers of sheep and cattle. In many of the valleys in which water is too searce for irrigation the smali
amount available is sufficient for stock ranging upon the hills. In many places wells have been sueeessfully pmt
down, as, for examnple, in Lemon valley, where windmills are used for raising water for cattle.  Large qr'z:'u_ni.riex of
alfalfa ave cut for winter feed for the stock, two and sometimes three crops being had in a season.  1tis Iivigated
three or four times, while the wheat is nsually irrigated four times, potatees five thes, and garden vegetihles ¢ven
morve f{requently. : o _

Measurements of the amount ot water in the Truckee river and jts tributaries have been male ut ‘\‘:u‘lu‘n»‘ poi Ifts,
mainly in the vicinity of Boca, California, and in the vicinity of Reno. Thi‘s river iy be considerisd ax 1,»1‘;4'1111:1{{;{
at Lake Tahoe, whose drainage it receives. The outflow from the lake into the river onl July 4, 1588, was 13
second-feet. The amount declined rapidly until on August 8 the outflow was 75 second-feet and on Angust 15

0 second-feet.
Onlyr[e“:l?e.gef?:sl:;dé?ib;tary of importance below the lake is the creek ’.(h‘il’ilﬂl.illg Duu‘ner lake :1{x¢1' Cold w(,’n:v?; thw
entaring the Truckee from the north or left hand side. On June 28, 18{39, the 1‘1»;1;11';11'{,&'«& '(, fﬂld, m.IujL .llfﬂﬂ? _,“ 11»«
11 sécoﬁd-fect, and on July 3 the united discharge of Cold ereck and I)‘mxner cm:lt WS l‘s N_l'f);lli. --n:ut.ﬁrx j«etu; }}‘
equal amount coming from each valley. On July 6 this totall had declmyed to l'u‘icirf){zfl:i}t-tft.ri:}" t:;-r ';1‘ 1:;}!:: J
antil in August it was less than 2 second-feet. The total drainage ared of t:’f’th cree _";‘_’ 4 ":’ : ; N r? :me“‘kr; 4

The next tributary of the Truckee is Prosser creek, whick d;axu-s'.‘ T“,”' Vf”_‘? ’,‘ "f“.lj"’ .;{1,0 ;; Tiee] ‘tr'(:‘
short distance above Boca, Cal., and having & total drainage area il this point of ‘nb .ﬂu‘{u {“11 t ; : 1t 1 Nsh‘l. :_;4.
during April, 1889, averaged 100 second-feet; in May, 259 secoud-iee;t; June, 110 Sf}f‘(ﬂ}ll-ﬂ*{f?.} i u 1; - :‘.?i“;l: : B *-I ;
Aungust, 3 second-feet, and September, 2 second-feet, the str‘eam daring these lnt?v‘r ,"‘"f:ﬂ,l; ‘;ix‘xg :;t:i: ::-r:nj {;:xw tn
1890 the average discharge during April was 340' secnnd-feet;‘ d‘urni%“tlfg( ],;;lnflultmt ]ui' N““( ;,“;'m A;»m’i ¢ {;
doring June, 580 second-feet; July, 38?‘ second.feet, zmd1 A“g“ht;ﬂ P )hfnzd-fem ~T1u- disf"h:r.we af the Lin‘)é
‘Aungust being in the two years, respectively, 93 second-feet and seeomt - el

Truckee, flowing into the Truckee at Bocea, Cal., is given in the table om the following page.
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DISCHARGE OF LITTLE TRUCKEE RIVER, NEAR BOCA, CALIFORNIA.

(Drainage area, 170 square miles.)

DISCHARGE IN SECOND-FEET, ! RUN-OFF.
|| vt for _m,_,,‘ _____ ]
: MONTHS. . : | month in .| Second.
| Maxi- Mini- Mes i| aere-fest. || Depth in | fect por
' mum. mum. aean. inches. | squire
H mile.
— - S | B \ - i -
1854 i : ‘ .
April 2o B0 e 2, 646 276 | 458 57,006 ! H, 00 5,80
B £ 2,867 1, 400 1. 998 w 122,014 12,85 11,18
JHIE e iy 1,840 ¢ 1005 1 L4801 ¢ 80, 438 0.86 ! 8.8
WY e e 1,540 205 | 749 | 45,075 4.81 | 1,18
Augst e 300 1o 200 ‘ 12, 300 1.28 | 1.12
Neptember 100 87 97 5,771 0.60 | 0. 54
OB e B 'f 108 0o, 8 | 5,280 1 0.55 ‘ 0.48
i i |

The Trickee river itself was measured near Essex, Nev., during the swmmer of 1889, giving the following
discharges: for May an average of 2,314 second-feet; June, 771 second-feet; July, 278 second-feot, and August, 200
second-feet,  The drainage area is 991 square miles. During the following year measurements were made higher
ups the stream at o point below Bocea, Cal,, where the drainage area was 902 square miles. Iere the discharges
were during the lust week in March 637 second-feet, averaging in April 2,751 second-feet, and ranging during this
month trom 580 secoud-feet to 5,716 second-feet.  In May the average was 5,275 second-feet, reaching the maximum
of the year of 7.172 second-feet; in June the average was 4,201 second-feet; in July, 1,870 second-feet; August,
T second-feet: September, 513 second-feet, and October, 555 second-feet. .

The discharge of the Truckee was also measured during 1890 at Vista, 8 miles Below Reno, the drainage area
being 1,519 square wiles.  This point is below the Truckee meadows and above the lower canyon of the river, thus
giving the discharge available for use upon the plains in the vicinity of Wadsworth. In general the discharge
here is less thau at Boen or poiuts above Reno, from the fact that a large part of the water is diverted for nse upon
lands in the vieinity of Reno and south of it in Warm Spring valley. (a) ' :

@ 1o the following diwgrans the discharge for 1800 is indicated by the lighter continuous line, that for 1891 by the biroken Jine, and that for 1802 by tho heavier
wontinuvus Hoe. The gaugings are for 1400, 1801 and 1842,

BIAGRAM OF DAILY DISCHARGE OF TRUCKEE RIVER AT VISTA, WASHOE COUNTY, NEVADA,
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o f;;?eililvrei t‘;l-]iﬁlt]}:lllbexz of lgrgi‘ 1}11-?\1%"&1:1113 (htchqes in 1the, vicin‘ity of Reno, each ‘ta,king‘ water from the Truckee

ying rth or south of the river in nearly parallel courses. The waters of thehigher ditches tend to pass.
by seepage tow'ard thg lower, an d they probably increase the amount in the lower ditches to a sinall extent. Taking
the pmumpe‘ml ditches in order, those on the north side are the Highland, Oxr, Sullivan, and North Truckee, and on
the south s;de the St_'emnboat, Last Chance, Lake, South Side, and Cochran, o

The H] ghland ditch heads about 9 miles above Reno, is 15 miles long, 9 feet wide on top, and 6 feet wide on:
bottom, w1.th an average depth of 3 feet. Its capacity is estimated to be 32 second-feet, irrigating 1,200 acres.
The Orr diteh heads about 4.5 miles west of Reno; and flows in'a general northeasterly direction threugh a portion
of the town,.the total length being about 9 miles, The top width is 12 feet, Dottom width 8 feet, depth 4 feef,
capacity estimated to be 77 second-feet, irrigating 2,600 acres. There are two extensions of this ditch, the
Ory Bastern di‘Fch and the Orr and Hayden diteh., It is estimated that the land nnder this diteh requires
about 1 miner’s inch of water to the acre, a greater amount being used upon new land. Water is delivered to the
distributing ditehes througl measuring boxes, the amount being apportioned according to the estimated nmmber
of miner’s inches. The pressure is usually taken as being 6 inches, measured above .the center of the opeuing,
namely, in the case of a box 10 inches wide, if the gate is raised vertically 2 inches, the water should stand 6 inches
above the center of this opening, or 7 inches from the bottom of the box, in order to deliver 20 miner’s inches. The
ownership is divided into 248 shares, at an estimated value of $200 per share, each share entitling the owner to
10 miner’s inches. Many of the shaveholders do not own land, but rent the water to other persons.

The Sullivan diteh begins in the town of Reno, and carries water northeasterly about 4.5 miles. The width is.
about 7 feet, and- cost, approximately, $6,500. The ditch is owmned by private parties, who divide the water
proportionally among themselves. The North Truckee ditch heads about 2.5 miles east of Reno, and runs
northieasterly for about 10 miles. The width is 9 feet, and cost, approximately, $5,000. The ditch is owned by
farmers who have formed a corporation. . ,

The Steamboat diteh takes water from the south side of the Truckee 15 miles above Reno, and carries it along
the river and southerly toward Steamboat valley, a distance in all of over 30 miles. Its eapacity is reported to be
65 second-feet, The South Side Irrigating canal heads about 3 miles west of Reno, and carries the water in &
general easterly and southerly divection for a distance of 9 miles. The width is 6 feet, and cost about $15,000.
The diteh is owned by irrigators, and the water is divided according to the number of shares owned by each
individual, one share entitling the owner to approximately enough water to irrigate an acre. The Cochwan diteh
hieads in Reno, and carries the water southerly for about 8 miles. The width is 6 feet, and the ditch cost about.
$7,000. The first cost of water right is estimated to have been from $5 to $25 per acre, and the annual cost about
925 cents per acre. These statements will sexve to give a general idea of the size and cost of the ditches of this
county, The lasws of the state require that each diteh owner shall file a sworn statement giving a description of
the ditel, its dimeusions, capacity, grade, land irrigated, and other information from which data can be obtained as
to the extent of appropriation of water. The statements regarding the capacity of the ditches are, however, open.
to question, being in general laxrgely in excess of the amount of water actually carried.

DISCHARGE OF TRUCKEL RIVER AT VISTA, NEVADA.

w
{Dyainage aves, 1,519 square miles.)
: — = = : ; T - e
i DISCHARGE IN SRCOND-FERT, RUN-OFL. DISCHARGE IN SECOND-FEET, |! ? RUN-OFF.
| . ; R . | R ——
‘ Ty Totad for | : ‘ Total for | k
MONTHS. nionth in [ Second- MONTHS, ) . month in ] .| 8econd-
Maxi- Mini- M aere-feet, || Depth in) feet per Maxi- Mini- Mean. acre-feet. U?eythm} feer per
mum. mum. | ean. | “fnches. | square mum. | murn. | , inches. | Bquare
b ‘ mile, { wile.
[ P - i el . [N AU | AU | U Jv
1890. ': 1891, > ;
April 26 1o 30..., 5, 610 3,730 4, 406 207, 512 L 3.30 . 9,06 | July.cenaaenns 1,345 730 945 | 7,928 It 0.71 Q. 62
MAY cneenanennas 7,510 3, 200 5,000 | 208,98 |  4.55.  8.94 || Angusto........ 508 380 @ 287300 08T, 0.52
June....ooenelld 6,710 8,118 1 - 4,162 1 o460 3.06 2,74 || September...... 670 430 . 658 ; 33,201 ! 6.41 i 0.49T
TJuly ceeencnvnnes 8,780 1,185 1 2108 | 185,177| 1671 1,45 f October......... 630 510 sall  sL89 0 042 0.37
Angust.... ... 1,152 750 | 0562 58, 548 0.72:  0.65 |] November...... 550 430 503 l 0.34 ; 0.30
September21 1o 30 825 £70 682 40,579 0, 50 0,45 1| December ... 740 370 508 0.35 ¢ i ‘0:30-
October....«..... 1,080 400 T2 45, 639 0.56 0.40 | Porammm..| 3,95 g vy fo0 | o B
November ....... 825 400' 765 45,5171  0.56 0. 50 | R - ) P
DocEmMUEr. v eueeeifsenerennasformeranans | H0 46, 125 ! .57 0.49 | 1802, 1
1801. » '; [ January -..-.-.- 755 450 593 0.45 | 0.3%
Tanuary «.vveecdonaneiandoienaaaen 700 43,050 | 0. 54 0,46 || Fobruary 1 to 20 030 430 505 0.36 ] 0.33
February ...-.... O PR 850 86,075 0.44 0.42 || Mareh.oceoee.oe 850 | 550 (-3 0.55 | 0, 38.
MAreh o eerecs|eeemmeeani]oreeeranne 350 39,975 0.56 | 0,43 || April...- - 1,030 5 775 84 0.83 0.58
. o | ” .
April .. 570 1,623 || 00,848 1,12} 1,00 1| Moy aecuoenennn . 1,120 500 [ 437 { 0.71 : 0.62:
Maya... - 1,990 2,765 170,047 || 2.10 { 1.99 1] JUN@-rascreanonn 1,060 | 370 628 f 0.46 0.41
TUDE- e venreenns © 12804 1,005 || 113,347 'I L3y L ||y 50 | 210 ’ 3% | 0.2 | 0.2%
i —_— .
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WHITE PINE COUNTY is on the eastern side of Nevada, adjoining Juab and Millard counties, Utah, The
valleys are at an elevation of 6,000 to 7,000 feet, and the climate in many of them is too cool and frosty for
agricultural success every year. The water supply is very limited, and wherever a spring is to be found its waters
are employed to their full extent for the irrigation of alfalfa and grass, and to a less extent for produce for home
consumption. The population is scattered in the numerous valleys; in Steptoe valley, for example, the ranches
are from 1 to 10 miles apart, each being near some small creek flowing from the mountains, The tilled areas are
mainly in the vicinity of Cold creek in the northwestern corner of the county, in Newark valley near Eureka, near
Cherry creek or Schellbonrne in the northern end of Steptoe valley, and all along down toward Taylor in the
southern end of the valley. South of Cherry creek are the Campbell ditches, taking water from Warm springs.
The total length is 6.5 miles, average width 3 feet, cost $2,000, and area irrigated about 1,200 acres, mnost of this
being hay. This is a fair example of the small ditches owned by the varions ranchmen depending upon springs
for water supply.

= oy a
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“Total population (average per square mile, 1.25). ... ... .. A9 B
Number of owners of farms (2,90 ber cent of population) M?, :‘:ﬁ
Number of ivrigators (69,20 Dor cent of farm owners, 2.01 per cent of populationy ... ..U ;;!(,;9;
Aresn of tervitory, land surface (122,460 squaro miles) . .......... ... . T T, :%7‘2‘ Wf:

Aven irvigated in census year ... .......... ... B $1, 715
..................... . Hhy £As

Arven of all farms, 33.39 per cent fmproved..._........ . . P . 111 T, e
Uereals raiged in gonsns year, including 81 acres in huckwheut and 69 acres in rye e e du i.lﬁ.i;v
Barley, averags prodnetion, 23.60 bushels B T R S L 484
Corn, average produetion, 20.45 hushels DOERCTG ceo e o e e e e e 40 b B )
Oats, average production, 20.81 hushels DO BLIE o oneooioit e e e e e e e e v, 314
Wheat, average production, 15.72 bushels POE ALY oo et e e e Al 2158
Alt‘rdfa.;.-......-.‘ ...... e R LR P e e ein aaiaan. ' (T 12, 1
Lotal value of all tarms, including land, fences, and buildings ... ... ... . ... ... . - (1
fistimated total value of the farms ireigated in whale orinpart. ... ... ..o ... ... .. R ceees BLETT 000
Lgtimated valne of all furm productions (sold, consumed, or on handy for 1889 ... .o Lo L AL TR 80
Estimated value of productions, as above, from farms jrrigated in whole or mparb. ... oee oo o o BLITL 600
Average size of frrigated farms ... ..ol oi oo e e e e e s BUTER. . b
Average size of irvigated farms of 160 acres and UPWATG. L oeet e e e e s e e e e e do, .. 312
Per cont of acreage of irvigated farms of 160 acres and apward to total acreage irrigated. ... ... ... . L. 2145
Avernge size of irrigated farms nnder 160 ACPES. .. oeumt tietieen eeee it e e WeTER. 23
Average first Cost of WALET PIGRE POT HOTE « .o oevn e it e e e &, Tk
Avorage annual cost 0f WALEr PET ACTE ... . .Loiiiit Ciil e s e e e #1.54
Average fivst cost per acre of prepuration for eAHiVAtion ... ...oovore oo ool mre aen #L.71
Average value of irrigated Jand, ineluding bhuildings, ete., in June, 1890, PO ACTS Lt i e e e s $00), G
Avernge amnual value of produels Per aere 1 T88Y. vereto it ittt $12,

New Mexico in many respects can be contrasted with Nevada, both in the chavacter of its population and in
the methods and results of irvigation. One of the most striking featares was the small average size of irvigated
farms, 30 acres, these being less than one-sixth the size of the average in Nevada, Iu this vespeet New Mexico
was surpassed only by Utaly, where the irrigated arveas averaged 27 acres each. There were very fow large
irvigated holdings, and these in the aggregate formed only 2145 per cent of the total area irvigated, this being less
than one-half the average for the United States. The average value of produets in 1859 was, however. not as ligh
as might be expected, being next to Wyawing, the lowest in the list. The average suall farmer, especinlly of
Spanish and Indian descent, has shown little energy or skill. and as a couseguence the vetnrns have been small,
In cost and value of water rights the tervitory occupied an intermediate position. The tacts coucerning t!u:;‘%e
were obtained mainly from modern ditehes, the vlder irvigating works having been built for so many vears that it
was impossible to obtain even an approximation of their cost.

GENERAL DESCRIPITON.

New Mexico ean be divided into three great geographieal divisions. Ou the east ave the iu'c:.:iul l.nlaius, which,
extending nearly one-third of the way across the terrvitory, gradually rise to form'the ylme:‘m which is the base u{i
the Rocky mountains, The rivers which issue upon the plains fr.om the mountain ranges in the !mmrrh.x;xrn ¥»€1rf of
the territory flow eastward and finally unite in the Canadian, a ?1"1butary of the .Al'kﬂl!Sc'lh. Stmt}i of this dr’amzagg:
however, the rivers, after flowing eastward a short distance, wnite and flow sonthward into the I """""f*)‘f mﬂhutm?&
of the Rio Grande. On the western side of the mountain ranges ix the long, Harrow \_'eilley of the Rio Grande,
which traverses the territory from north to south, being confined for a.great xu:)rh-r,m of its wa;: by h)i"‘:ty‘nmuntffun
vanges. In the central and southern parts of the territory, cut off by lugh_mauntamfz from the Great | l}t{lxsf region
and the narrow Rio Grande valley, are elevated table lands, perfectly arid, exceptm;: at the edge .ml_}mmng ‘thg
foot of the higher mountains, from which small streams issx'le. -Tlxe§(~ broad pIateau‘s are xxlge'-}fzss m'mix fux; gramr;}g;
‘althongh their soil could be rendered productive by the apphea'tlcm of '\varer. On their mﬂ;rg%‘uuﬁ, hm’v“es ﬁ{{,“qtmﬁh}'
among the western foothills of the Sierra Blanca, agricnlture is carried on along the creek bottoms.  West of the

A Rio Grande valley are the high plateaus and mountain ranges, many of them timbered. which form the continental

: : an ¢ 1{la vivers, part of the Colc iver dralnage.
divide, and from which flow the tributaries of the San Juan and (3ila vivers, part of the Colorado riv " rahirag

1690 tR—13
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The agriculture of the terrvitory is governed in its character by these great natural divisions. On the east
cattle raising' has for years been the ouly industry, and the farmer has been prevented from entering upon the
domain of the cattle kings. It was therefore only among the foothills in the western end of Mora and San Miguel
counties that agriculture existed in this eastern division. The Rio Grande valley, however, has from the earliest
times been the home of agriculture by irrigation. The original Indian inhabitants, and subsequently the Spanish
invaders, took water from the river and its tributaries, not only in very much the same manner as that now
prevailing, but even to some extent by the same ditehes.  There has, in fact, been compuaratively little change in
many localities along this river within the memory of man. The towns are located at short intervals, wherever
the valley widens out to form bottom lands of an extent sufficient for agricultural purposes. Each town or group
of farms has its own ditch, and where the population is comparatively dense these small ditehes cross and
intermingle in appavently the greatest confusion. Owing to the lack of system there is a great loss of we ater, which
might often be avoided by the construction of a single well built ¢ anal in the place of the many poorly eonstruneted
ditches.

The water is diverted from the river by means of temporary dams, constructed of bowlders and brush. These
are often swept away by floods, and thus a loss of crops has at vavious times oceurred, not because of any lack of
water in. the river, bhnb becanse a sudden freshet has destroyed the headworks of the ditel. Usually only the
lowest Iying land has been irrigated, and from lack of drainage this land has in certain localities become so

saturated with alkaline salts as to be worthless, resulting in the abandonment of farms, and even in the desu tmn
of some small towns. Artificial drainage, therefore, is for such localities as necessary as irvigation.

Many Mexican farms are long, narrow strips, from 25 to 300 yards wide by about 1,000 yards long, extending °
from the river np the slope of the hill.  As these are divided by inheritance, they are cut lengthwise, so as to give
each heir a water frontage, the result being that farms so dealt with eventually become mere strips, Owing to this
inconvenient form of the tract to be irrigated there is a considerable loss both of water and of time. The ditches
are owned in common by the farmers of each community, and oue of the irrigators is anmually clected to the
position of superintendent of the ditch, his business being to attend to all necessary repairs, and particularly to
regulate the distribution of water, which is done largely according to his judgment. Although in the Mexican
methods of controlling water there is much to criticise, there is nevertheless one fact which is worthy of
commendation, and that is that the control of the water is in the hands ot the farmers. The general appearance
of shiftlessness and the lack of progress are due rather to climatic and race characteristics than to the defects of
the agricultural system, and there is no doubt that security of water right has been insured by this comnon
ownership of the chief source of agricultural wealth, namely, the running water.

Taking the territory as a whole, the water supply of New Mexico is comparatively well distributed, nearly
all the counties of the tervitory having swall rivers, and some of them large oues. Unfortunately, however,
much of the water is far below the level of some of the best arable land. Tor example, the Rio Grande, the largest
river, af the point where it enters New Mexico, has cat through a great lava covered platean and flows at a depth
of from 500 to 1,000 feet below the general level, a depth so great that by no possible means can water ever be
bronght upon much of this fertile land. Its tributaries likewise, soon after leaving the mountains, cut through
this lava sheet and excavabe deep canyons in the soft underlying rocks. Oceasionally these narrow canyons open
out, as, for example, into the valley of Espanola, where there is a large amount of irrigable land; then, the walls
closing in again, the river flows through other canyons until it emerges near Pena Blanca and enters the northern
end of Albuguerque valley. This alteruation of eanyon and narrow valley continues throughout the entire course
of the river in this territory, the agricultural land heing confined to the bottom lands, or lower mesas, near the
river. The investigations of the United States Geological Survey have shown that the lower ends of many of
these valleys furnish exeellent reservoir sites, where ﬂood waters can be stored for the benefit of the valleys
below. ‘

As in the case of Arizena, it may be said that in New Mexico nearly all the water that can be taken out upon
arable land by the efforts of individunals or of farmers acting in partnership has now been appropriated, and
further agricultural development must come by greater economy in the nse of the present water supply and the
conservation of waste waters. There are many small streams issuing from the mountains, which sink into the
ground within a few miles from the point where they leave their canyons. These streams are not tributary to any
river, and the farmers who have appropriated their waters are independent of the actions of other irrigators who
may depend upon neighboring streams. The amount of land irrigated by these streams depends entirely upon
the care with which the water is used and upon the conservation of the floods. No one outside of this small groap
of farmers is divectly interested in the water, »

In sharp contrast to the conditions of irrigation along these small lost rivers are those obtaining in the case
of the hrrigated lands which depend upon the great river systems of the territory, as, for example, that of the Rio
Grande. Here, where the water is in great demand, the action of each individual farmer is of more or less
impertance to every other farmer throughout this great drainage system, for all alike depend upon the one great
source of supply, and waste by one person when the water is in great demand may mean loss to somebody else.




s NEW MEXICO. 145

.So fong as there is water enough for all there is no uecessity for regulation or eo-operation, bat when the time
comes that the land under cultivation exceeds the quantity of water that is available for its ealtivation, then
arises thie necessity for a broad co-operation among the farmers along the rviver and a govermment by those
interested so far-reaching that the rights of each one shall be protected,

Agriculture has increased near the head waters of the Rio Grande until in that portion of the river basin
which is in Colorado there is more than three times as much land ander fyrigation as there is along its entire
course in New Mexico. As a vesult of this, and perhaps also of climatic oscillations, the Jower valleys huve
received less and less water, the drvonght being.especially felt in those counties farthest south. A irrigation

_inereases, however, the scareity of water can not fail to be appreciated farther and farther toward the north.  The
farmers in these lower valleys, whose rights date back for an indefinite period, look with apprebension toward the
future, fearing that all the water will be absorbed by the newer ditches farther up the river. Water ~forage in
this great drainage basin is, however, not a matter that can he entered npon inmediately or without great seure,
1t demands o compreliensive knowledge of the water supply and of the factors by which it is modified, as weli us
the highest engineering skill. Canals and ditches may be ldid out with loss care and foresight, their fuilure or
even their destruetion fnvolving only the praperty of their owners; but by weak storage dums the lives of entipe
communities, to say nothing of property, may be placed in comstant jeopardy.  The proper location of these works,

their financial success, and the necessity that the greatest good shall be done to the yreatest uumber, demand a

broad yet detailed knowledge of the topography and agrienltural resources of the eutire busin

WELLS.

In New Mexico a nminber of attempts have been made to obtain artesian wuter, bLutin the majority of instanees
the deep wells, though reaching an abundant supply, have not heen successful, in that the water does nof rise to
the surface and overflow. There is reported to be a well near Springer, Colfax county, delivering water at the
surface, and it is possible that attempts lately made in Mora and San Miguel counties have been successtal, Neur
Raton a drilling bas been made to a depth of over 1,800 feet without obtaining artesian water. At Lus YVegas 4
well over 1,600 feet in depth has a very slight discharge, and at Santa Fe in a well 360 feet in depth water rises to
within 70 feet of the suvface. In the vicinity of Roswell, in Lincoln county. a well 207 feet in depth awd L3
inelies in diameter is reported as discharging 10 gullons per minnte, ‘ ‘ .

At Deming, Grant county, water is obtained in large quantities by wells 4{) feet or more in depth.  This does
not rise to the surface, but is pumped by windmills, of which there are many in use. An ci.inrt hias been muude

“to obtain water from greater depths in the hope that it might rise o the surf:me, z}md (lmlhlug in oue case l'::m hm;n
continued for 1,000 feet or more. The water is reported to rise within 10 feet ldihe sm"f:uee and fo et ol in
almost inexhaustible guantities. Near Tort Wingate, in Valencia county, a well 75 feet in depth is reported s
flowing, but the amount is nob stated,

VALUE OF PRODUCTS.

The average value of products per acre, as shown in thg fnl}owing tflble, is. usually les.?‘ meﬁt.lu: _1"“3“_ irrigmf«}
farms, but the operation of this rule is not always apparent in New Mexico, m.vmg to.t.he‘«ln: ersity in 1];f~‘rx{¢t1:o-l§
of enltivation and in the habits of irrigators. As a rule, the average “'ﬂI“e of pr.ndm-ts from the 15111(1,4 of hn'nn‘r.\"
whose names indicate that they have migrated from the eastern states 1s phu-e.d higher than that of the prn‘»dx(u‘-tﬁ “.’
farms cultivated mainly by Mexicans, whose holdings ave usually of §n.m.ll wize, a}l(l f\'}xo also 1‘«1)’01‘{ thfr 4y t.»r’agv
value of their products per acre in very small figures. The standard of Imng_ \"ﬂrymg \u .Ifuu:'h.zﬁmunig tiui ‘,h““f ;,‘IAQT
races inhabiting the territory, & comparison of values’ and produets on o mutmtm. hasm‘ j.\ lhf:flfu}t }I:! hf)‘n;('n“‘}l.f‘i‘
unsatisfactory. Both the Mexican and the Pueblo Indian have pla(‘t’%d very 10W_fst1-nmt'«:wu the (0~t 0 i n'-n‘anm 165
and the value of their products, but, on the other lmml,‘ the cost .ot their mhsmtm‘mf& is pfnp: )f‘tl(.l;lltl((j :‘11 .»fuit L 1

" The average value of productsto the acre is greatest in Bernalillo e mn‘ty, (;’(lllfwﬁhlll.lvllg‘lllvl((lbulj,‘ .xm}‘; L ;x ell eu vn;.d”‘,‘,
farms, with vineyards, ovchards, and market gardens, the prodqce of which hud.a i 1 ;3:1.(‘} }1 ‘-:-1' b L'X ':1;{ l'm‘]rm‘ gxgl«;(-
comes Valencia, with its small farms; then Lincoln, with Iarg"er tax:ms, owned maux}? »\T .;n ]u;_h 1‘51’»«,.: (:n, '1:?.0;.1 ¢ 1
then Socorro, similar in sifuation to Bernalillo; then Colfax, (n-;mt,.aufl (»’tliem.‘ le ‘us}fft 'cl;"g‘ ?b-ew;f‘jlf, “q
p:foducts to tile acre is in San Miguel and Mora counties, where the principal famAmng .ue}.x is ](,mne" ) ng‘ ; c\:u;x‘;
aud the water supply is scanty. Next to these comes Douna Ana, where the average under orlinary cirenmstanees

should be high, but where it is somewhat reduced, owing to lack of water and consequent loss of crops.
> )

oti : i wyst wam not be said to be profitable if aceonut is taken of
Agricnlture, as practiced under the old Mexican xystem, ¢ ; : ey .. ot s faken
. ’ ¢ constructed, require an MMMense AMOUNT 01 14 wr iy

s required,  The small ditches often poorl i _ mount o
:he laéahor wﬁm{?;zsgq;i:iipﬁr and the water ;s applied to the land in a laborious, time wasting fashion, The
zaep them cles air,

nérs of the smaller farms, however, have usually some vther ocenpation, such as l"xerd'mg sheep or c:utt-l‘e, anﬂd
(:W Lof them occasionally e;,rn a small amount as day laborers, so that the time which is spent upon their aw.rlz
'L P ) @ ) s ! . ; wt 3 o o ; " ar wagres it
lsnib;lxlr farms may p‘mcticuuy be considered as unemployed. It is stated that if they could earn regular wages 1
4 S & -

wonld be cheaper for them to buy farm produce than to raise it.
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’ CONDITION OF IRRIGATION IN BEACH CGOUNTY.

NUMBER OF IRRIGATORS, AREA IRRIGATED, FARMS, AND CROPS IN EACH COUNTY IN'NEW MEXICO IN- 1889,

1 1

i
OWNERS OF ,

s e L I R L
|
1

IRRIGATORN,

S mem 1
|

“ FARM AREA. {

I W

|

AREA IRRIGATED.
Aver- FARMS. {a) i |
i 1 e [ Aver.
; Aven | AEe i — ‘ i e e |
' Num- i | &ize of | ' I " : i , | age
— berot| T | N | ' i j| Aren of | ! | Cereals. | Alfalfa. | | Por | Por | value
*COUNTIES. \ e gated | ropea ) Total | FC¥ Der Per !! in acres ]’ Der ’ (Acres.) ’ Acres) § Per ot op| cont of Lof prod-
igators,| | 1T farms || oo | cent of |} cont of | cent of | RN Aeres. | teM ) | centi of total | land Huectsper
; aores, in | nb! ‘11'1 popu. || farm | popu- | ] - ] ime ) area of | oo o lowned || acre,
aeres. | V9" | lation. {[owners.! Tation, i i pmved.l; i county.| o | by irri-
| ; - “ ‘ " | gators.
e e e i - B - h .:
| ; H | i i it
TOtHE] o eeeeanes | 3,085 | 03,745 80 4458 90! 09,20 | 2,01 i 78,574,400 | 787,882 | 83.30 j; 11. 64
T o PO | PUTpIRIoY) ISSTRTPRTIRsS | Eere oSSR P e i L e Y] EEere ) N e . :
Ternalillo..ieeeeanne 220 9292 1 1,40 Il 75,34 1.05 || 5,521,920 I 54,804 | 380.11 i 5,779} 463
Colfas .ovvesane 70 0.88 11 65,71 0.58 || 4,224,000 || 128,041 | 35,11 || 2,074 | 1,167
Donna Ana 300 B0 ¢ 01,67 2,99 i 5, 154, 880 46,004 |  38.39 = 5,570 2,165
Grant........ 204 504 ) 6874 1,64 |0 5,052,000 50,171 24,26 2,448 } 622
Lineoln (b)... 303 4.28 64.03 2,74 | 16,929,280 47,373 | 28,00 ‘ 4,134 ’ 1,893
MOV wemarerneanaas a7 440l 7a52| 8.8 2,560,000 ! 156,730 | 46,06 9,880 1,812| 0.45| 7.28
Rio Arriba | 442 | 8.83 4. 57 2.44 || 4,576,000 25,610 E 51.74 i 6,272 358 || 0. 14 2495
:San Juan... - [ 277 l 14,60 02.42 1 13,54-|1 3,845,120 44,051 | 23,006 | 1,850 | 1,800 i 0.25 | 21,59
San Miguel .. |48 Terh 7285 | Uss | 8l477ado ; BLGM | BBy T767 | 625 |1 0.11| 10.88
;Snnta Fo.- | |07 LS| 42| 0.0L ) 1,406,880 [| 6,702 407 [ 1,742 | 167 | 0.00 | 20,08
Sierra.. .. s onar) =l ssl euel masn| L7 1,904,240 ’ 752 | 263 1| 0,07 | 16,87
Socorro Le-l 218 4,708 22 4 205 | 3,07 73,80 2.27 9,804, G40 2,050 | 281 || 0.05| 13.58
"Taos. . Lalo282 ) 6,420 25 |l 293 2,07 80. 42 2,08 ! 1,472,000 4,787 1 193 0,44 | 24.88 |
Valeneiaoceceeso..-.f 8041 6,113 1 20 \ 607} 4,81 | 45,58 | 2.19 | 5, 696, 00¢ 6, 220 i 330 0,11 7.34 |
i i i_ ' i V. L B S LSS !
@ Inclndes owned and hired farms, assuming one farmer to each. ¢ Valna of produets not: obtained,

b Act erenting Chaves and Eddy counties from part of Linculn county had not gone into effect on June 1,188%0,

BERNALILLO COUNTY is in the north central portion of the territory, the main portion of the county extending

from the Sandia mountains westward across the Rio Grande and to the Arizona line, while a small strip reaches
from the -southeast corner eastward to the head waters of the Pecos. The greater portion of the eultivated land of
the county is along the Rio Grande, where there are many towns and small villages on or near the flood plain of
the viver. The valley is from 2 to 5 miles in width, is exceedingly fertile, and, having an elevation of about 5,000
feet, hasa climate favorable to the produetion of all the various fruits and vegetables proper to the temperate zone.
‘The Rio Grande furnishes an ample supply of water for the land at present under eultivation along its banks, but
‘the methods of taking the water from the river are so primitive that Josses of crops frequently occur. The ditches,
many of which are of great age, are usually ot small size, and are taken from the river at short intervals, each
supplying a small town or collection of farms, The water is diverted from the river by rude headworks of brush
and stone, which are frequently either partially or wholly destroyed in times of flood, and must be reconstructed
«or tightened whenever low water occurs, .

In addition to the lands in the Rio Grande valley there are irrigated tracts bordering the principal tributaries,
:as, for example, along the Jemez and its head waters. In nearly every case the amonnt irrigated is but a small
percentage of what could be brought under eultivation by improved methods and by comprelhensive systems of
water storage and canals. During May, June, and the early part of July there is usually a large excess of water,
but from the middle of July, through August, and into September, there is scarcity; considerable trouble is
-experienced in filling the ditches; and owing to the great number and small size of the latter there is a great loss
of water by evaporation and seepage.

On the lower hottom land of the Rio Grande valley much of the ground is saturated, and crops of ‘wheat and
other small grains, as well as alfalfa, grapes and other frult, are raised without irrigation, the water being
sutficiently near the surface to moisten the roots. The method of irrvigation usnally practiced is that of pools or
Dorders. Small ridges of earth are thrown up by hand, inclosing rectangular spaces of from 15 to 20 feet in width
and 20 to 40 feet or more in length. Into each of these little rectangles the water is allowed to flow until it forms
a small pond, It is then allowed to flow into the next rectangle, and so on, until the whole field is irrigated. This
requires a great outlay of time and labor, both m preparing the ridges and in applying the water.

‘COLFAX ¢OTNTY is in the northeastern corner of the territory, being the most northern county east of the
monntains. The agricultural land has an elevation of upward of 6,000 feet and possesses a climate favorable to
the development of many branches of agriculture by irrigation. The water supply is derived from the head waters
«of the Canadian river and to a small extent from those of the Cimarron, both of these streams being tributary to
the Arkansas. The greater part of the irrigated land is along the foot of the mountains, depending upon the
streams flowing from the higher peaks. The ditches are mostly small, and until recently little attention has been
given to the cultivation of the soil, cattle and sheep raising being the prineipal industries: In the vicinity of
Springer is an irrigation system of considerable size taking water from Cimarron creek, a tributary of the
‘Canadian. The main canal is 10 miles in length, 20 feet wide on bottom, and with its laterals covers land between
the Cimarron and Red rivers. North of this is another system taking water from Vermejo creek, this canal being
20 feet wide, 12 wiles in length, and having about 45 miles of laterals, covering land to the west of Dorsey and
Maxwell. The summer floods of the streams are stored in a number of reservoirs located amon g the hills and out

R
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upon the plains, 1t is also proposed to increase the supply by submerged dams across the stream channels and
by artesian wells, the conditions being found favorable in the case of a well located 5 miles southeast of Springer,
at the junction of Cimarron ereek with Red river. This well is 250 feet deep and is reported to flow at the rate of
0.5 second-feet.

DONNA ANA COUNTY is in the south central part of the territory, adjoining the republic of Mexico. It includes
the Mesilla valley, which lies along the Rio Grande, and in which is situated the greater portion of the irrigated

- land. In the exfreme eastern portion of the county, west of the Mescalero Apache Indian reservation, are smaller

tracts of lands irvigated by the streams which issue from the mountains, the principal towns in thatlocality lLeing:
Tularosa and La Luz.  Iu the valleys along the Rio Grande the supply of water is not at all times sufficient for
the area now under eultivation, and during the years 1888 and 1889 it fell seriously short. This scarcity of water
was due largely to fluctnations of rainfall, but to some extent to the diversions of water made by the Jarge canals.
in the San Luis park of Colorado and by ditehes in the northern part of New Mexico. In 1890, owing to larger
rainfall, the water supply was more satistactory and the farmers renewed their courage. The guantity of water
in the Rio Grande has been measured as it leaves this county and passes El Paso, Tex. () The fluctnations of the
stream are very great and during part of the year the channel is nearly or quite ary, although water can always be
pamped from the underlying sands and gravels. ;

There ave few irrigating canals of noteworthy size, the water being diverted from the river by many ditehes,.
which are laid out without engineering skill. On aceount of the poor alignment, with nnmerous crooks and turns,
sediment is deposited from the muddy waters brought by the Rio Grande, 'md this must be dug out at frequent
intervals and at great expense. From the lack of system contentions are constantly arvising bebween the owners.
of the various ditches, and there is no economy and little care in the administration of the waters. In the eastorn
portion of the county are enormnous tracts of praivie land, between the Sacramento mountains on the east and the
San Andreasrange on the west. A small portion of this fertile land can be irrigated by a carefnl conservation of
the waters which issue from many of the mountain valleys.

(GRANT COUNTY is in the extreme southwestern corner ot the territory, bordering upon Arizona and the
republic of Mexico. The Gila river crosses the northwestern part of the county, and the Mimbies river, rising
near the central portion of the county, flows southeasterly for about 30 miles, to be lost in ordinary seasons in the
sand. The agricultural land lies along the valleys of these two rivers, with the exception of small patches where
springs issue at the foot of the mountaing, and of ()the areas on the plams, \\'hl(.h are watered by means of pumpb

@ The rasultq af themmpnmtmn-. ()f dise l\arga are shown by the secompanying table:

DISCHARGE OF RIO GRANDE AT EL PASO, TEXAS,
(Drainage area, 30,000 squure miles.!

SUNSHGE— - ST :
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run by windmills, An atternpt has been made to obtain water from the channel of Mimbres river above Deming by
a deep cut or drain to intercept the water suppesed to be flowing beneath the surface. So far as can be ascertained
the scheme is impracticable, and it has apparently been abandoned, after the construction of 8 or 10 miles of canal,

The prineipal industries of the county are mining and stock raising, the cultivation of the soil being carried on
largely in conmnection with herding or in the vicinity of the railroad towns and mining camps. The irrigating
ditches are gmall and are usually built by aifew owners to supply a cluster of farms. The Mimbres river ¢an not
always be relied upon to furnish sufficient water for the land at present under cultivation, and injury to the crops
is liable to occur, especially in the month of June. Much of the water which sinks into the ground in the channel
of this river as well as on the plains ean be recovered by wells and by that means small garden spots are rendered
very productive. The windmills, which raise the water both for stock and for irrigation, are reported to furnish a
supply for from 1 acre to 6 acres of fruit trees and vegetables.

LiNcoLN cOoUNTY af the time of taking the ¢ensus included an area of 26,452 bqufwe miles in the southeastern
corner of New Mexico., About that time two new counties were rmthouzcd, known respectively as Chaves and
Bddy, the former being in the northeastern part and the latter in the southeastern part of this area. An
examination of the returns shows that of the 7,789 acres reported as irrigated in Lincoln county there were 2,101
acres in that portion of the connty to be included in Bddy county and 2,011 acres to be included in Chaves county,
leaving 3,677 acres in the remainder of Linceln county. This county lies within the drainage basin of the Pecos river,
the principal tributary of the Rio Grande. The waters of this stream come largely from the west, from streams
rising in the Sierra Blanca and other mountaing on the western side of Lincoln county and from springs issuing
from the limestones which underlie much of the country. On the east side of the Pecos there are no living streams,
the plains gradually rising foward the escarpments of the Llano Estacado. As a whole, it may be said that the
water supply is large and its distribution favorable for the development of agriculture. In that part of Liucoln
county not to be included in Chaves and Tddy counties the ])rinci'pa,l irrigated areas are in the vieinity of TFort
Stanton and of Lincoln, water being obtained from Bonito creek, and in the vicinity of Ruidoso irrigating ditches
being taken from Rui doso creel.

A large number of streams tlow easterly from the Caplt'm, Sierra Blanca, and Sacramento mountains, most of
these disappesring in the sands, a few finally veaching the Pecos. TFarmers have settled along most of these
streaws and have diverted the water by small ditches, bringing under cultivation a small part of the arable land.
Along the head waters of the larger of these creeks there & appears to be an ample supply of water, and it is reported
that in the upper valleys some crops are successfully raised wlthout irrigation. Cattle raising is the principal
industry and the crops are largely for forage purposes.

In that portion of the county to be included in Chaves county the principal arvea of land under cultivation is
in the vicinity of Roswell, where a large amount of water is obtained from the springs and surface streams, There
are a number of small ditches taking water from the Hondo and neighboring streams, and 5 miles east of Roswell
is the head of the Northern canal, belonging to the Pecos Irrigation and Improvement Company. This canal
follows southerly along the wess side of the Pecos river, crossing South Spring river, from which some water is
obtained, and extending to or beyond the Feliz river. The bottom width is stated to be 35 feet and the length 25
miles, it being proposed to continue this to a length of 50 miles. About 70 miles southerly from Roswell is the town
of Eddy, in the portion of the county to be known by the same name, above which are the main works of the company
Just mentioned. A dam has been built across Pecos river, raising the water and backing it up for a distance of
upward of 7 miles, forming a storage reservoir, which can be drawn upon during the months of drought. The dam,
built of limestone, is 1,140 feet in length, 135 feet wide at base, and having 2 maximum height of 40 feet. The
headworks of the canal are on the east side, this being 45 feet wide at bottom. At a distance of 4 miles below the
dam the canal divides, the principal branch erossing the river and continuing in a southerly course toward the
Texas line. The river is erossed Dy means of a flume 25 feet in width and 475 feet in length, built at a height of 40
feet above the river. The total length of this branch is stated to be 30 miles, the intention being to extend it to a
total length of 55 miles. The east branch is 25 feet wide on bottom and has a length of 20 miles. About 15 miles
below Eddy is the head of the Hagerman canal, covering land on the east side of the river below that to be
irrigated by the east branch above mentioned. TFarther to the south, in Texas, ave other tanals, taking the excess
or seepage water from these systems. Water rights under these canals are sold at the rate of $10 an acre, the
annual charge being $1.25 per acre. Besides these large canals there are a number of ditches covering lands along
the valleys of the Penasco, Seven Rivers, and Black River, the water supply being, however, relatively small for
the lands needing nrlga.mon.

MorA county lies south of Coltax and parallel with it, extending in a narrow belt from the mountains
eastward toward the plains. It has the largest amount of irrigated land of any countyin the territory, aggregating
nearly one-half of 1 per cent of the total area of the county. The principal body of irrigated land is in the Mora
valley, along the river of the same name. At the upper end of this valley there is an ample supply of water, but
farther down the demand far exceeds the supply, resulting often in disappointment and loss to the farmer, Small
reservoirs are in successful operation, but the amount of land which they supply is insignificant. They prove,
however, the feasibilty of this method of water conservation. High among the foothills and in the mountain
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valloys a}‘ sl amount of dry tarming has been attempted, but with little success. Besides the Mora river, there
aee cansiderable bodies of land depending upon Ocate ereck and its tributaries, but the water supply from this
stream is nol always suftieient to moet the demands upon it.

Rio Anrrina couney is situated in the northern portion of the territory, adjoining the Colorado line. It
embraces on the west o povtion of the head waters of the San Juan river, and on the-east it exténds nearly to the
Rio Grande,  Ou the sontheast o prolongation of the county extends across the Rio Grande and thus includes the
Espanofa vidloy, where iy situated the largest body of irrigated lands in this county. This valley is about 20 miles
in lTength ad rom 2 Lo o miles wide. 1t extends from La Joya on the north to San Ildefonso at the southern end,
and fncludes vivdious Mexivan towns and Indian pueblos.  The Chama enters the valley from the west and joins
the Rio CGrande, thus adding to the alveady ample water supply.  Next in importance to this valley is that of the
Chaang, in the vieinity off Tiorra Amarilla, on the geant of that name. The greater portion of the drainage basin
o the Cliung i inelnded within this county, The water supply from this river aund its tributaries is usually
sullleient oy the wrea at prosent under cultivation, but it oceasionally fails in the months of June and July.

In the extreme northwestern corner of tha county, on the head waters of the San Juan, at an elevation of
abotl 7000 teet and over, there is o small amount of dry farming, and near Tres Piedras, in the eastern part of
the eounty, there are also o few farmers endeavoring to enltivate the soil without ivrigation, but with little suecess
ab oi ther locality,

In o fow places tanks o small veservoirs have been constraeted to store the water of certain springs. These
have heon successtul, hub the aron thus frvigated s insignificant.  The necessity of water storage is not as yet
gonerally felty sineo (he Toss of erops (o want of water is due usually to the condition of the ditehes rather than to
W deliciont amount of water ayvailable,  Muny ol the ditches, especially in the Espanola valley, ave of great age,
wome of them of which the history is known having been construeted as long ago as 1712. The land nuder these
ditehies hns boen divided and subdivided Dy inheritance, so that the ownership is now very large, and great difficulty
e necordingsty haen tound in maintaining the ditehes and keeping them clear from sediment. On Nufrias and
141 Rito ereceks, tibutaries of the Chamy, there has been. somo loss of crops for lack of water, but taking the county
s it whole the water supply is ample for present roquivements.  A$ Embudo, above Espanola valley, the Rio Grande
s heen moasured and the quantity of water in the river computed for & number of years. (a)
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SAN JUAN ¢coUNTY is in the extreme northwestern corner of the territory, at an elevation of frowm 5,000 to
6,000 feet. The agricultural land is confined to the northern edge of the county, along the valleys of the San Juan
and its tributaries, which receive their waters from the high mountain ranges of southwestern Colorado. The
southern portion of the county consists of high plateaus, on which the rvainfall is very small, and from which
therefore there are no perennial streams. Farming in this county without irrigation is impossible, except perhaps
in a few spots on the bottom lands, where corn and potatoes have occasionally matured. The climate is excellent
and is reported to be favorable for fruit enlture, apples, pears, plums, apricots, peaches, nectarines, chervies, and
various smaller fruits attaining great perfection. Beyond this the principal crop is alfalta, of which there are
obtained three and sometimes four cuttings annually, the best results, however, being usually obtained when but
three euttings are made. The settlers in this county, on account of their lack of capital, have been compelled to
make use of small ditches, not always satistactory.

Probably the best agricultural Jand in the county is that which is at present untouched, lying on the mesas’
back from the rviver. This is more nearly level and better adapted to eultivation than that now being farmed, but
neither the present owners nor the inhabitants of the county possess the capital necessary to the extension of their
ditehes to these lands or to the construction of new canals of sufficient size. This county offers perhaps some of
the best opportunities in the entive west for the construction and protitable operation of large irrigating canals or
systems of ditches, on acecount of the abundance of the water and of the great extent of arable mesa lands, The
Animas riveris especially noteworthy for its constant discharge and its large amount of unappropriated water.
This stream has a deeided fall, and it has also gravelly banks and bed, so that the channel shifts but slightly in
times of flood, and there are consequently no great obstacles to be overcome in the construction and maintenance
of canal headworks, It is bounded, however, by rocky bluffs, and the construction of canals of any considerable
size would involve an outlay of capital probably far in exeess of the means possessed by the present inhabitants of
the county. The San Juan river also contains a large amount of water in excess of what is needed for the land
now under cultivation, but it is even less favorably situated for the construction of irrigation works than is the
Animas. The land now hrigated consists of a narrow strip along the bottoms, which is quite uneven, and in its
natural state is covered with brush,

SAN MIGUEL COUNTY is one of the largest in the territory, but the greater portion of it consists of plains too
arid for cultivation. The agricultural land is principally in the western part of the county near the base of the
mountains, a small amount extending southward along the Pecos river. The water supply of the county is derived
from two drainage systems, hoth of which have their rise in the sane range and on the same side of it.  The most
northerly of these is that of the Sapello river and its tributaries, a portion of the Canadian river drainage, and
the second consists of the head waters of the Pecos, which finds its way into the Rio Grande. The Sapello river
does not furnish sufficient water for the lands now under cultivation along its course, and there is general complaint
of searcity whenever a dry season oceurs. A number of small reservoirs have been successfully constrocted, and
they would be of great benefit if their owners possessed sufficient capital to enlarge them to a size sufficient to
meet the demand for water, :

On the head waters of the Pecos there appears to be a greater quantity of available water, but lower on the
stream the same want is felt. In the southern part of the county there are many engineering difficulties to prevent
the inhabitants from diverting the river suceessfully upoun their lands. In this portion of the county the principal
industry is sheep raising, agriculture being confined to small garden patches. Irrigation is, however, carried on
to a small extent by means of springs and of tributary streams which enter the Pecos mainly from the east. As
in Mora county, there is a little dry farming, especially in the valleys among the mountains, where corn, heans,
potatoes, and forage crops are raised,

SANTA FE coUNTY, which includes the capital of the territory, is the smallest in area of all the eounties i
New Mexico. The largest body of irrigated land is on the extreme northern edge of the county, in the Espanola
valley. The prineipal water supply for this district comes from the Nambe river, which flows into the Rio Grande
near the Indian town of San Ildefonso. Besides this area, theve are in the vicinity of the city of Santa Fe and
along Santa Fe creelt various small irvigated tracts depending wupon the water of the latter stream. The ditches
in this county are small and numerons, each supplying a village or group ot farms, There is apparently sufficient
water for the acreage now under cultivation, loss of crops, whenever it occurs, being generally due either to poor
management or to accidents to the ditches rather than to a deficiency of water in the rivers.

SIERRA COUNTY, as its name implies, is rough and mountainouns, and of all the counties of the territory it
contains the smallest amount of cultivated land. The Rio Grande fows through the county from north to south,
but for the greater portion of the distance it is in a deep, narrow canyon, with little or no agricultural land along
its course. In the mountain valleys to the west of the Rio Grande are scattered tracts of cultivated lan d, but the
water supply is insufficient for their further extension without recourse to storage. During certain seasons of the
year there is an ample supply of water, and by the construction of small reservoirs in localities that are admirabl Y
adapted for the purpose the area of agricultural land can be largely increased. The principal industry of the
county is mining, and next in importance to this is grazing, the higher valleys, so far as concerns the needs of
cattle, being well watered and having an abundant supply of forage.
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S0coRRO COUNTY includes a large portion of the Rio Gramde valley, and extends on the west to the
head waters of the Gila, where there is some little land wnder cultivation. The greater portion of the county,
however, is composed of high table-lands and forested mountain ranges; in fact, Socorro connty is probably the
best timbered county in the territory, including, as it does, the great forest areas at the head waters of the San
Trancisco viver and other tributaries of the Gila. Cattle raising is also an important industry, since the valleys
contain exeellent pasturage. ‘ )

The character of the irrigated lands along the Rio Grande is similar to that of Bernalillo county, the water
supply, however, being somewhat less, As in'the latter county, the losses of erops, when they occur, are largely
due to lack of care in maintaining the ditches and headworks., Many of the inhabitants view with apprehension
the apparent diminution from year to year of the supply of water, and many torebodings are eutertained as to the
future of their agricultural operations, for they believe that ultimately in seasous of scarcity all the water will be
absorbed by the ditches to the north of them, if not by the great canals in southern Colorado.  On the head waters
of the Gila, however, where the altitude is about 6,000 feet, there is ample water for all the Iand nnder cultivation,
and the inhabitants, from their sitnation, feel assured of u sufficient supply for their future needs. Deingina
different territory from that in which the greater portion of the water of the Gila is used, they are under no
obligations as to economy in its use or as to the storage of floods,

TAOS COUNTY is in the northern part of New Mexico, adjoining the Colorado line, and extends from the
summits of the Taos mountains westward across the Rio Grande. At the foot of these mountains, at an elevation of
about 7,000 feet, ave large tracts of arable land. Only a small portion of this land has been utilized tor agriculture,
the mnregulated water supply being inadequate for the entire avea. The Rio Grande flows in a cunyon at a depth
of from 600 to 1,000 feet below the general level of the platean, so that its waters can not be diverted, except to a
very small extent upon the narrow flood plains in the bottom of the canyon. Nearly all the streams issuing from
the mountaing have been utilized by the construction of ditches, which carry the waters to the lands of the Mexican
and Indian owners. Taos and Embudo creeks and their tributaries supply water for the greater portion of the
land now under irrigation.

In general it may be said that irrigation in this county is of the most primitive character, there having been
apparently little improvement or other change during several decades, or perhaps during the entire century.
The inhabitants are scattered along the creek bottoms, wherever a small diteh can be taken out from a pereunial
stream. The principal towns are amoug the oldest on the continent, and they have had comparatively little growth
for many years. The water supply that is easily available may be said to be entively appropriate«}, but there are
great possibilities depending upon a better conservation of the flood waters, since the greater pumon of tI}a level
arable land of the county is not as yet nnder cultivation. Loss of crops from lack of wutler is unusnal, singe ‘hy
long experience the inhabitants have learned to adapt their acreage to the pr ppable .supply from the str'?am..g. The
ownership of the land, especially in the small towns, is greatly subdivided by mherltal}ce, the tracts Iying inlong,
narrow strips. These holdings are so small that the castomary unit of meusurement‘ is the yard rather.ﬂmn ﬂlt‘
acre, Tor example, a man’s farm may be given as 1,000 yards long and 30 yards wide, the %D vards hemg along
the ditelh and the 1,000 yards sloping away from it. The local customs as to management of water ave very old,
having been handed down with the land from past generations. . o

VALENCIA COUNTY is a long, narrow county, extending twu-tlurd? of tl}@ wi(}th-‘of thete)'ritfwy, the ]{1()'511"('1]?!(19
crossing it about the center at its narrowest part. The 1’)rinc’ipal.pm‘tmn n.t the irrigated lgnd h ;11013rg tlm:. 11\ er1
the conditions being in every way similar to those prevnilm_g in Beru.allllo («)11:1";5' to the not rh..' ‘1}11(»‘ prine lp.xf
tributary of the Rio Grande in this county is the San Juse, which flows into the ]uq Puerco, A .~m.11 4 .tn:;unf t lu
itrigation is carried on by means of the water of this stream. In the eastern part of the cmmt§ .,[to 1t 16 f;at ‘ (; . :i
Manzano range, and at an elevation of about 7,000 feet, corn, oats, Wlle%%t, bar]hoy, ry(?l 1)93.11‘?1,‘ rur 1};«3 nxd 0es
raised without irrigation, The crops, however, are not 8o good as those raised elsewhere on irvigated land.
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